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LISTING OF GERB2 PROGRAM 

PUNID, GERBERIC 
-A (I,J) = 1/(I4J-1)- 
START LX, SXl, XTWO 

BD, S, 32 -DISABLE " 

NEXTN SX, SXl, CNl 
C-I, SXl, 1.0 
SX, SXl, CN2 
C+I, SXl, 2.0 
SX, SXl, CN4 
C+1, SXl, DELTA+A-1.0 
SC, SXl, TEMP 
LV, SXl, TEMP 
SVA, SXl, LOC5 
L, ZERO 

ST, TEMP ’SET (I+J-2) IN TEMP- 

LX, 1X2, CNl 
NEXT L, TEMP 

+, ONE ’ADVANCE TEMP TO (I+J-1)- 

ST. TEMP 
DL, ONE 

D/, TEMP ’CALCULATE A (I,J)- 

SRD, A+1, 0 (SX2) 

CB+, SX2, NEXT ’REPEAT FOR FIRST ROW 

LX, SX2, CN2 
LX, SX3, CN2 

LOCI I. SX3, A+2 (SX2), DELTA+l.O+A (SX2) ’COPY REPEATED ELEMENTS- 
L, TEMP 
+, ONE 

ST, TEMP ’ADVANCE (I+J+l)- 
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DL, ONE 
D/, TEMP 

LOGS 5RD, A ($X2) ’CACULATE LAST TERM IN ROW- 

V+I, $X2, DELTA 'ADVANCE TO NEXT ROW- 

CB, $X2, LOCI 'REPEAT FOR NEXT ROW- 

LX, $X2, CNl 
LX, SX3, CN3 

LOC3 SV, SX3, A (SX2) 'STORE ROW INDICATOR - 

V+I, $X2, DELTA 
V+I, SX3, 1.0 
CB, 1X2, LOC3 

'FIND LARGEST ELEMENT IN FIRST COLUMN 
BD, S+, 32 

SC , SX2 , 1 . 0 'INTERVAL TIMER RE SE T 

DELTAI SYN, 250 
DELTAM SYN, DELTAI- 1 
DELTA SYN, 250, 0 

LX, SX2, CN2 

Z, TEMP 'SET ROW ONE AS LARGEST 

LA, A+1, 0 'FIRST ELEMENT TO ACC. 

REP KA,DELTA+1, 0+A (SX2) 'COMPARE TO FIRST ELEMENT IN I-TH ROW 

BZAL, CON 
SV, SX2, TEMP 
L-DELTA+1, 0+A (SX2) 

CON V+IC, SX2, DELTA 
BZXCZ, REP 
LX, $X3, TEMP 

BXVZ, BEGIN 'TRANSFER FIRST ROW CONTAINS LARGEST 

LX, $X2, CN4 

SWAP, SX2, A,DELTA+A ($X3) 'SWAP ROWS 


'SET I-TH ROW AS LARGEST 
'LARGEST ELEMENT TO ACC 
'ADVANCE I 

'REPEAT FOR ALL ROWS 
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’NORMALIZE PIUOT ROW 
BEGIN L, ONE 

ST. DETER ’SET UP FOR EVALUATION OF DETERMINATE 

LX, 5X2, CNl 
MORE LX, SXl, CN2 
L (U), A 
ST (U), B 
LX, aX5, SX2 
L, ZERO 
ST, TEMPI 

Z, TEMP2 ’SET UP TO FIND MAX FIUCT FLEMENTS 

DL, A+1, 0 
BRZ, ERROR 

ST, TEMP ’HUOT ELEMENT TO STORAGE 

D*, DETER 

SRD, DETER EVALUATE DETERMINAN 

DL, ONE 
D/, TEMP 
SRD, TEMP 

FROW DL, A+2.0 (SXl) 

D*, TEMP 

SRD, B+1.0 (SXl) ’STORE NORMALIZED ELEMENT- 

CB+, SXl, FROW TIEPEAT FOR REST OF FIRST ROW 

L, TEMP 

ST, B+1.0 (SXl) CALCULATE ELEMENT FOR INVERSE 

LX, SX4, CN2 

LX, SX3, CN2 

LV, SX3, CONSXW 

CNOP 

ROW SX, SX4, TEMP 
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SVA, 3X3, T1 
SVA, 3X3, T2 
L (U), DELTA+A (3X4) 

ST (U), A (3X4) 

LFTN, DELTA+1.0+A(SX4) 

LOOP DL, DELTA+2.0+A(3X4) 

T1 *+,B+l. 0(3X4) 

SRD, 9+1,0 (3X4) 

CB+, SX4, LOOP 
DL (N) , 3FT 
T2 B*, B+1, 0(3X4) 

SRD, A+1.0 (3X4) 'CALCULATE ELEMENT FOR INVERSE 

LX, 3X4, TEMP 

CBZ, 3X5, FIN 'CHECK ONLY UNUSED ROWS FOR MAX. 

LA, 1.0+A (3X4) 

KA, TEMP 1 
BZAH, CONI 

SV, 3X2, TEMP2 'SAVE LOCATION OF MAX 

ST, TEMPI "SAVE MAX ELEMENT 

B, CONI 

FIN LCI, 3X5, 1.0 

CONI V+1, 3X4, DELTA 
V-IC, 3X3, DELTA 

BZXCZ, ROW 'REPEAT FOR ALL ROWS 

LX, 3X3, CN4 

T, 3X3, B,A (3X4) 'MOVE PIUOT ROW INTO LAST PLACE 

LX,3X5,TEMP2 

BXVZ, CON3 

SWAP, 3X3, A,A (3X5) 

CON3 CB,3X2, MORE 'REPEAT FOR ALL PIVOT ROWS 
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LV,aX4,1.0 
LX,SX1,CN1 
SC, 8X1,3X10 

SV,3X4, CLOCK-2.0(SX10) 

C+I, 3X1, 1.0 

KOI, 3X1, 101.0 

BXL, NEXTN 

BEW, 3,0 


ERROR 

BEW, 3,0 

CNOP 

CN4 

XW,0,N+1.0 

XTWO 

XW,0,2.0,0 

DETER 

DR(N), (1) 

TEMPI 

DR(N),(1) 

TEMP2 

DR(N),(1) 

ZERO 

DD(N), 0.0 

ONE 

DD(N), 1.0 

TEMP 

DR(N),(1) 

CNl 

XW, 0,N,0 

CN2 

XW,0,N-1,0 

CN3 

XW, 1,0, 0,0 

CONSXW XW, S+1,0,0,0 


N SYN, 4,0 

CLOCK DR (N), (250) 

SLC, 32768.0 

A DR (N) , (DELTAI, DELTAI) 

B DR (N), (DELTAI) 

END, START 
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LISTING OF MATRIX MULTIPLY PROGRAM 


PUNID, TC MXM16 
SLC, 32, 

BEGIN NOP 

BD, $+0,32 

LVI,$13,0 

LCI, $1,6000 

Tl,l, WON, 32767. 

T,$1,32767„32768, 

LVI,$1,20, 

LCI,$1,6 

BD BD,$+0.32 
LVI,$2,0 
SV,$2,$IT 
LVI,$15,$+1.0 
B,MXM16 
SIC,32768. 

SIC,0($1) 

SIC,0($1) 

SIC,0 

SIC,52768. 

SIC,0($1) 

SIC,0($1) 

SIC,0 
SIC, 72768. 

SIC,0($1) 

SIC,0($1) 

SIC,0 

BEW,$ 
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NOP 

LV,S2,$IT 
SV, $2, TIME ($13) 

V+I,$13,1.0 

V+ICR,$1,20. 

BZXCZ,BD 

BEW,$ 

WON DD(N),1.0 
TIME DRZ(U),(10) 

'RECTANGULAR MATRIX MULTIPLY SUBROUTINE, MXM16 
'CALLING SEQUENCE AS FOLLOWS 
LVI,$15,$+1.0 - B,MXM16 
,LMTRIX - ,M1 - ,N1 - ,0 
,RMTRIX - ,M2 - ,N2 - ,0 

,PMTRIX - ,M3 - ,N3 - ,0 -PRODUCT MATRIX ADDRESS ,M3XN3 

(FULL WORD ERROR RETURN) 

NORMAL RETURN 

'M3 IS ASSUMED EQUAL TO M1,N3 IS ASSUMED EQUAL TO N2 
'CHECK IS MADE FOR M2 EQUAL TO Nl 
'PROGRAM DOES NOT USE M3,N3 INFORMATION 
'NO CHECK FOR MATRICES EXCEEDING MEMORY CAPACITY 
MXM16 TI, 4, $2, SPACE 
LVE,$3,1.0($15) 

LVE,$2,2.32($15) 

KV,$2,$3 

BZXE,ERR 

SVA,$3,DUMMY 24U.32 

SVA,$3,VPI3 -VPI3 

L(BU, 18), $3, 128-18-4 

LC,$4,$L -$4 COUNT 
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LVE3 


PLU 


SIX 


BXCZ,N11Z 

ST(BU, 4), VPI+1.32+.18-.4, 128-18-4 

BRZ,N12Z 

LVE,$4,0($15) 

LRI,S4,$4 

LVE,$5,2.0(S15) 

LVE,$3,3.0($15) 

LC ;S5 jS3 

LRI,$5,$5 

LVE,$14,4.0(S15) 

LVE,$2,0.32($15) 

LC,$14,$2 

LRI,$14,$14 

SVA,$3,LOOP1B+1.0 

SVA,$3,DUMMY+0.32 

LCI,S2,15 

LVI,$2,0 

LWF(U),L00P1B 

+(U), DUMMY 

ST (U) , IX)0P1A+1 .0 ($2) 

CB+,$2,PLU 

+(U), DUMMY 

ST(BU, 18), VPI, 128-32-18 

L{U), DUMMY 2 

D*(U), DUMMY 

-{BU,1),VFL,40 

ST(BU,18),SRD+1.0,40 

TI,2,$4,$2 

CNOP 

SX,$2,$4 


-VPI+1.32 


-$4 COMPLETE 


’$5 COMPLETE 


’$14 COMPLETE 
'LOOPlB+1.0 


’+,EXP HAS +0 


’VPI 


'NEW ROW OF PRODUCT 
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DLU DL(U),ZERO ’NEW ELEMENT OF PRODUCT 

LOOPIA LFT(U),0($2) 

*+(N),0($3) 

LFT(U),1.0($2) 

*+(N),N2($3) 

LFT(U),2.0($2) 

*+(N),N22($3) 

LFT(U),3.0($2) 

*+(N),N23($3) 

LFT(U),4.0($2) 

*+(N),N24($3) 

LFT(U),5.0($2) 

♦+(N),N25($3) 

LFT(U),6.0($2) 

*+(N),N26($3) 

LFT(U),7.0($2) 

*+(N),N27($3) 

LFT(U),8.0($2) 

*+(N),N28($3) 

LFT(U),9.0($2) 

*+(N),N29($3) 

LFT(U),A.0($2) 

*+(N),N2A($3) 

LFT(U),B.0($2) 

*+(N),N2B($3) 

LFT(U),C.0($2) 

*+(N),N2C($3) 

LFT(U),D.0($2) 

*+(N),N2D($3) 

LFT(U),E.0($2) 

*+(N),N2E{$3) 
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LFT(U),F.0($2) 

*+(N),N2F($3) 

VPI V+I,$3,N2G 

V+IC,$2,16.0 

BZXCZ,L00P1A 

LCI,$2,N12 

LOOPIB LFT(U),0{$2) 

*+(N),0($3) 


SRD 

V+I,$3,N2 

CBR+,S2, LOOPIB 

SRD(N),0($14) 


VP13 

V+I,$4,1.0 

V-ICR,$3,M2*N2-1.0 

BZXCZ,DLU 

V+I,$2,N1 


RECOV 

CB,$14,SIX 

TI,1,N11ZR,L00P1A 

NORMAL RETURN MEASURE 

ERR 

TI,2,N12ZR,VPI 

TI, 4, SPACE, $2 

B,7.0($15) 

TI, 4, SPACE, $2 


NllZ 

B,6.0($15) 

TI,1 ,N1 1 ZW, LOOPl A 

-LOOPIA HAS B,LOOPlB 


LC,$4,S3 

-N12 IN $4 COUNT FIELD 

N12Z 

B,LVE3 

TI,2,N12ZW,VPI 


NllZW 

8 ,LVE3 

CNOP 

B,LOOPlB 
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N12ZW V+I,$3,N2G 


V+ICR,$2,16.0 

BZXCZ,LCX)?1A 

B,SRD 

NllZR SYN,LOOPlB 
N12ZR V+I,$3,N2G 

V+IC,$2,16.0 

BZXCZ,LOOPlA 

LCI,S2,N12 

DUMMY2 BE,0 

BE, M2 

DUMMY BE, 1.0 


BE,N2 


ZERO 

DD(N),0 

SPACE 

DRZ(U),(4) 

VFL 

SYN(BU,l),ZERO 

- $J 

XW,LMTRIX,N11,$4 

- $5 

XW,RMTRIX,N2,$5 

- $14 

XW,PMTRIX,M1,$14 

Ml 

SYN,64.0 

M2 

SYN,128.0 

M3 

SYN,192.0 

N1 

SYN,1.0 

N2 

SYN,2.0 

N3 

SYN,3.0 

Nil 

SYN,9.0 

N12 

SYN,10.0 

LMTREK 

: SYN,16384.0 

RMTRIX SYN,32768.0 

PMTRIX 

: SYN,65536.0 


-XPF BIT OF WHICH IS ONE 
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A SYN,10 

B SYN,11 

C SYN,12 

D SYN,13 

E SYN,14 

F SYN,15 

N22 SYN,N2+N2 

N23 SYN,N22+N2 

N24 SYN,N23+N2 

N25 SYN,N24+N2 

N26 SYN,N25+N2 

N27 SYN,N26+N2 

N28 SYN,N27+N2 

N29 SYN,N28+N2 

N2A SYN,N29+N2 

N2B SYN,N2A+N2 

N2C SYN,N2B+N2 

N2D SYN,N2C+N2 

N2E SYN,N2D+N2 

N2F SYN,N2E+N2 

N2G SYN,N2F+N2 

END, BEGIN 
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LISTING OF PRIME NUMBER PROGRAM PRIMC 

PUNID, TCCPRIMC 

’THIS VERSION USES BOUNDARY CONTROL FEATURE OF THE 7030 
'(P+l)/2 IS IN VF OF S4 

’ODD NUMBER N ABOVE 3 REPRESENTED BY POSITION (N-l)/2 
BEYOND BASE ADDR 
’PRIME P IS IN VF OF SI 
’(P*P+2*K*P)/2 IN VF OF $2 
SLC,32,0 

LOLIM SYN (BU,24), 32.0 
UPLIM SYN (BU,24), (8) 273000.0 
BASE SYN (BU,24), 8160.32 

TABL SIC, SICK MUST BEGIN AT FULL WORD 

BEW,S 

SIC, SICK 

BEW,S 

SIC, SICK 

BEW,S 

SIC, SICK 

BEW,S 

SIC, SICK 

NOP 

SIC, SICK 

BEW,$ 

SIC, SICK 

BEW,$ 

SIC, SICK 

BEW,$ 

SIC, SICK 

BEW,$ 
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SIC, SICK 

BEW,$ 

SIC, SICK 

BEW,S 

SIC, SICK 

BEW,$ 

SIC, SICK 

BEW,S 

SIC, SICK 

BEW,S 

SIC, SICK 

BEW,$ 

SIC, SICK 

BEW,$ 

AD SIC, SICK 

BD, INTRUP 

SIC, SICK 

BEW,S 

SIC, SICK 

BD, SICK. 

DS SIC, SICK 

BD , INTRUP 

SICK NOP, 0 

BEW, SICK 

PRIMC BD, $+1 ’BEGINNING OF PROGRAM 

LVI, SI, TABL 

SV, $1, SIA. 

LX, S6, XW6 

SX, S6, SUB 'SET BOUNDARY CONTROL 
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LX, S4, XW4 
LV, S3, VF3 

LV, $5, VF5 

T, S4, WON5+1.0, WON5+2.0 
INTRUP BD, CAT 
VPI V+, S4, VF 

CAT CTOOll (BU,32) (V+IC), 0.1 (S4) 

BRZ,VPI 
V+, $4, 7.0 
SV, S4, SI 
LVS, SI, SI, S3, S4 
SVR, SI, DOG 

SVA, SI, DOGG 

SVA, SI 

L (BU, 24), 17.0, 68 
D*(U), SL 

ST (BU, 24), 18.0, 21 
V+, S2, S5 

KV, S2, S6 
BZXL, EXIT 
BE, DOG 
CNOP 

DOG CMOOOO (BU, 1) (V+I), S(S2) 

DOGG CMOOOO (BU, 1) (V+I), S(S2) 
DOGGG CMOOOO (BU, 1) (V+I), $(S2) 

BE, DOG 


•LOCATE NEXT NONZERO BIT 
•USUALLY UNSUCCESSFUL 
•INCORPORATE SLZC CONTENTS 

•P IN S VALUE FIELD 


DOGGG 

•P AT FP FRACTION BOUNDARY 
•P*P. TfflS IS AN ODD NUMBER 
•(P*P-l)/2 STORED IN VF OF S2 


•SIEVING LOOP. USES SD5 FOR EXIT 


•ENTER DUMP SUBROUTINE 


EXIT LVI, S15, S+1.0 

B, (8) 277777.0 
TI.0, 32.0, 500.0 
5WAPI, 0, (8) 272000.0, (8) 273000.0 
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BEW,S 

VF3 VF, -BASE-BASE-.l 

VF5 VF, BASE 

VF VF, .31 

XW4 XW, BASE+.l, UPLIM-BASE+1, S 

XW6 BE, UPLIM 

BE, LOLIM (.25) 1 
SLC, BASE-2.0 

WONS DD (3U, 64), (16) FFFFFFFFFFFFFFFF 
DD (3U, 64), (16) FFFFFFFFFFFFFFFF 
END, PRIMC 
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LISTING OF MONTE CARLO PROGRAM 


LB 

PRNT 

TAPE 

START 


RESM 


MX 

AG 


HINS 

SEM, C, 6, V 
SLC, 100. 

SYN, S 
SYN, 18.32 
SYN, 16.32 
PUNID, NH MC 
Z, COUNT 
LCI, 1, 31 

T, 1, COUNT, COUNT+1. 

L(U), RANS 
ST(U), RAN 
BB, S4*.32 
LV, 1, SIA 
LCI, 1, 48 
T, 1, 0(S1), IT 
LVI, 1, IT 
SV, 1, SIA 
TI, 1, FIXZ, IT-t4. 

TI, 1, BOUND, SUB 
LVI, 1, 1 
SV, 1, SIT 

BE, S+, 32 
REL(SEOP), PRNT 
CCW, PRNT, CWB 
BB, CWB+.24, S-1. 

Z, SSB 

TI, 10, PBUF+1., PBUF+2. 
LCI, 1, 48 

T, 1, PBUF, PBUF+12. 

LCI, 1, 1000 
CB, 1, S 
LCI, 5, 10001 
LVI, 1, 0 
LVI, 2, 0 

CHOOSE DIRECTION FOR ENTRY 
V-I, 1, 3. 

L(N), U(S1) 

*(N), CPF 
-(N), PS 
ST(N), YD 
*(N), YD 
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ST(N), TS 
BXVLZ, OMGA 
L(N), U+1. ($1) 

*{N), OFF 
-(N), PS 
ST(N), ZD 
*(N), ZD 
M+(N), TS 
L(N), U+2. ($1) 

*(N), $L 
+(N), TS 
*(N), SL 
-(N), U+2, (SI) 

BRGZ, AG 
CBZ, 5, STOP 
M+1(BU,64), PN 

CHOOSE LOCATION FO^ ENTRY 
BG V-1, 2, 2. ; 

L(N), V(S2) 

E+I, 1 
-(N), ONE 
ST(N), Y 
*(N), Y ■ 

BXVLZ, OMGB 
ST(N), TSQ 
L(N), V+1. (S2) 

E+I, 1 
-(N), ONE 
ST(N), Z 
*(N), Z 
+(N), TSQ 
-(N), ONE 
BRGZ, BG 
ST(N), TSA 

CLASSIFY ENTRY 
LVI, 3, 0 
-(N), AT 
BRLZ, $+1. 

V+I, 3, 1. 

L(N), Y 
BRGZ, S+1. 

V+I, 3, 2. 

PARTICLE IS AT (A, Y, Z) GOING IN DIRECTION (-(U+2.($l)), YD, ZD) 
HOW FAR TO BOUNDARY 
L(N), YD 
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+(N), U+2, (SI) 

BZRGZ, AWAYB 
ST(N), TSR 
L(N), A 
-(N), Y 
/(N), TSR 

OB ST(N), TTB 

HOW FAR TO WALL 
L(N), Y 
*(N), YD 
ST(N), TSB 
L(N), Z 
*(N), ZD 
+(N), TSB 
ST(N), TSC 
*(N), TSC 
ST(N), TSD 
LN(N), TSA 
*(N), TS 
+(N), TSD 
SRT(N), SL 
-(N), TSC 
/(N), TS 

WHICH IS CLOSER 
K(U), TTB 
BAH, TOBOUN 
WALL IS CLOSER 
ST(N), TTWA 
L(N), U+2. (SI) 

*(N), TTWA 
-(N), A 
STN(N), X 

JOIN L(N), YD 

*(N), TTWA 
M+(N), Y 
L(N), ZD 
*(N), TTWA 
M+(N), Z 

PARTICLE IS NOW ON WALL A AT (X, Y, Z) 
CHOOSE NEW VELOCITY 

CG V-I, 1, 3. 

L(N), U+1. (SI) 

*(N), OPF 
-(N), PS 
ST(N), TSF 
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*(N), TSF 
BXVLZ, OMGC 
ST(N), TS 
L(N), U+2. ($1) 

*(N), $L 
M+(N), TS 
L(N), U($l) 

*(N), OPF 
-(N), PS 
ST(N), XD 
*(N), XD 
+(N), TS 
*(N>, $L 
-(N), 0+2, (SI) 

BRGZ, CG 

ROTATE VELOCITY RELATIVE TO CYLINDER WALL 
L(N), Y 
*(N), TSF 
ST(N), TSE 
L(N), Z 
*(N), U+2. ($1) 

-(N), TSE 
STN(N), ZD 
L(N), Z 
*(N), TSF 
ST(N), TSI 
L{N), Y 
*(N), U+2. (SI) 

+(N), TSI 
STN(N), YD 

PARTICLE NOW HAS VELOCITY (XD, YD, ZD) ON WALL A AT (X, Y, Z) 

HOW FAR TO BOUNDARY 
L(N), YD 
-(N), XD 

BZRGZ, AWAYA 
ST(N), TSJ 
L(N), X 
-(N), Y 
/(N), TSJ 
ST(N), TTB 

HOW FAR TO WALL A 
L(N), Y 
*(N), YD 
ST(N), TSK 
1<(N), Z 
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*(N), ZD 
+(N), TSK 
/N(N), TS 
E+I, 1 

WHICH IS CLOSER 
K(U), TTB 
BAH, TBOUN 

QA ST(N), TTWA 

WALL A IS CLOSER 
IS END CLOSER YET 
L(N), A 
-(N), X 
/(N), XD 
K(U), TTWA 
BAL, OUTA 
NO, GO TO WALL. 

AWAYC L(N), XD 

*(N), TTWA 

M+(N), X 
L(N), YD 
*(N), TTWA 
M+(N), Y 
L(N), ZD 
*(N), TTWA 
M+(N), Z 
B, CG 

OUTA BRLZ, AWAYC 

ST{N), TSL 
*(N), YD 
M+^), Y 
BRGZ, S+1. 

V+I, 3, 8. 

L(N), Y 
*(N), SL 
ST(N), TSM 
L(N), TSL 
*(N), ZD 
+(N), Z 
*(N), SL 
+(N), TSM 
-(N), TEST 
BRLZ, S+I. 

V+I, 3, 4. 

L(N), ONE 
M+(N), COUNT (S3) 
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AWAYA 


OMGA 


OMGB 


OMGC 


OMGD 


24 


B, AG 
CNOP 
L(N), Y 
*(N), YD 
ST(N), TSK 
L(N), Z 
*(N), ZD 
+(N), TSK 
/N(N), TS 
E+I, 1 
B, QA 
JLX, 1, XA 
L(U), RAN 
CNOP 
D*(U), SL 
SHFL, 24 
ST(N), U(S1) 

CB+, 1, S-1.-.32 
ST(U), RAN 
B, AG 
LX, 2, XA 
ST (BU, 64), TST 
L(U), RAN 
CNOP 
D*(U),SL 
SHFL, 24 
ST(N), V(32) 

CB+, 2, 3~1<~>32 
ST (U), RAN 
L(BU, 64), TST 
B, BG 
LX, 1,XA 
L(U), RAN 
CNOP 
D*(U), SL 
SHFL, 24 
ST(N), U(S1) 
CB+, l,S-l.-.32 
ST(U), RAN 
B, CG 
LX, 1, XA 
L(U), RAN 
CNOP 
D*(U), SL 
SHFL, 24 
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AWAYB 

TBOUN 


ST(N), U(S1) 

CB+, 1, S-1.-32 
ST(U), RAN 
B, DG 
L(N), AWQ 
B, QB 

HOW FAR TO END B 
L(N),B 
-(N), Y 
/(N), YD 
ST(N), TSN 

HOW FAR TO WALL B 

L^), XD 

*(N), SL 

ST(N), TS 

L(N), ZD 

*(N), SL 

+(N), TS 

ST(N), TSO 

L(N), X 

*(N), XD 

ST(N), TS 

L(N), Z 

*(N), ZD 

+(N), TS 

ST(N), TSP 

L(N),X 

*(N), SL 

ST(N), TS 

L(N), Z 

*(N), SL 

+(N), TS 

-(N), ONE 

♦(N), TSO 

ST(N), TS 

L(N), TSP 

*(N), SL 

-(N), TS 

SRT(N), SL 

-(N), TSP 

/(N), TSO 

K(U), TSN 

ST(N), TTWB 

WHICH IS CLOSER 

BAH, OUTB 
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QD 


WALL B IS CLOSER 
*(N), XD 
M+(N), X 
L(N), TTWB 
*(N), YD 
M+(N), Y 
L(N), TTWB 
*(N), ZD 
M+(N), Z 

PARTICLE IS ON WALL B AT (X, Y, Z) 

CHOOSE NEW VELOCITY 
DG V-I, 1, 3. 

L(N), U+1. (SI) 

*(N), OPF 
-(N), PS 
ST(N), TSF 
*(N), TSF 
EXVLZ, OMGD 
ST(N), TS 
L(N), U+2. (SI) 

*(N), SL 
M+(N), TS 
L(N), U(S1) 

*(N), OPF 
-(N), PS 
ST(N), YD 
*(N), YD 
+(N), TS 
*(N), SL 
-(N), U+2.(S1) 

BRGZ, DG 

ROTATE VELOCITY VECTOR RELATIVE TO CYLINDER WALL 
L(N), X 
*(N), TSF 
ST(N), TSE 
L(N), Z 
*(N), U+2. (SI) 

-(N), TSE 
STN(N), ZD 
L(N), Z 
*(N), TSF 
ST(N), TSI 
L(N),X 
*(N), U+2. (SI) 

+(N), TSI 
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STN(N), XD 

PARTICLE HAS VELOCITY (XD, YD, ZD) AT (X, Y, Z) ON WALL B 
HOW FAR TO BOUNDARY 
L(N), XD 
-(N), YD 
BZRGZ, AWAYE 
ST(N), TSJ 
L(N), Y 
-(N), X 
/(N), TSJ 

QE ST(N), TTB 

HOW FAR TO WALL B 
L(N), X 
*(N), XD 
ST(N), TSK 
L(N), Z 
*(N), ZD 
+(N), TSK 
/^(N), TS 
E+I, 1 

WHICH IS CLOSER 
K(U), TTB 
BAH, TBOUM 
ST(N), TTWB 
WALL B IS CLOSER 
IS END CLOSER YET 
L(N), YD 
BZRGZ, AWAYF 
L(N), B 
-(N), Y 
/(N), YD 
K(U), TTWB 
BAL, OUTBS 
NO, GO TO WALL B 
AWAYF L(N), XD 

*(N), TTWB 
M+(N), X 
L(N), YD 
♦^), TTWB 
M+(N), Y 
L(N), ZD 
*(N), TTWB 
M+^), Z 
B, DG 
CNOP 
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AWAYE 


L(N), AWQ 
B, QE 

AWAYG L^), AWQ 

B, QG 

TOBOUN L(N), A 

ST(N), X 
L(N), T]+2.(S1) 

STN(N), XD 
B, TBOUN 

PARTICLE IS CROSSING BACK INTO PIPE A 
HOW FAR TO END 

TBOUM L(N), XD 

BZRGZ, AWAYG 
L(N), A 
-(N), X 
/(N),XD 

QG ST(N), TSR 

L(N), Y 
*(N), YD 
ST(N), TSB 
L(N), Z 
*(N), ZD 
+(N), TSB 
ST(N), TSC 
*(N), TSC 
ST(N), TSD 
L(N), Y 
*(N), SL 
ST(N), TS 
L(N), Z 
*(N), SL 
+(N), TS 
-(N), ONE 
ST(N), TSA 
L(N), YD 
*(N), SL 
ST(N), TS 
L(N), ZD 
♦(N), SL 
+(N), TS 
ST(N), TSS 
*(N), TSA 
ST(N), TS 
L(N), TSC 
*(N), SL 
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OUTAB 

OUTBS 

OUTB 


FIX 


COUNT 

TIME 

TIMEE 

STOP 


3/8/61 


-(N), TS 
SRT, SL 
-(N), TSC 
/(N), TSS 
K(U), TSR 
BAH, OUTAB 
ST(N), TTWA 
L(N), XD 
*(N), TTWA 
M+(N), X 
B, JOIN 
CNOP 
L(N), TSR 
B, OUTA+.32 
ST(N), TSN 
L{N), TSN 
BZRGZ, FIX 
*(N), XD 
M+(N) , X 
BRGZ, S+1. 

V+I, 3, 8. 

L(N), ISN 
*(N), ZD 
+(N), Z 
V+I, 3, 16. 

♦(N), SL 
ST(N), TS 
L(N),X 
*(N),SL 
+(N), TS 
-(N), TEST 
BRLZ, S+1. 

V+I, 3, 4. 

L(N), ONE 
M+(N), COUNT (S3) 
B, AG 

L(N), TTWB 
B, QD 

SLC, 33000. 

DR(N), (32) 

DR(BU, 64), (1) 
DR(BU, 64), (1) 
CCV/, PRNT, CWB 
BB, CWB+.24, $-1. 
LVI, 8, 10.32 
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APR 

BPR 


FffiZ 

ZEI 


LVI, 7, 0 

LCI, 7, 33 

LCV(BU, 64), SN 

ST(DU, 16,8), PRUF+ll. -.16, 32 

ST(DU, 64, 8), PBUF+11 

B BPR 

DL(U), COUNT-1. (S7) 

D+(U), FIXE 

LCV(BU, 64-12), $L+.12 

ST(SU, 64, 8), PBUF+.32($8) 

LCI, 9, 10. 

LV, 9, S8 

LI(BU, 8), (16)A 

CT0011(BU, 8), PBUF+.16(S9) 

BZRZ, S+1.32 

ST(BU, 8), PBUF+.16(S9) 

V+, 9 , PE 
GB, 8, APR 
CB, 9, S-3. 

V+, 8, FLD 
CB+, 7, APR 
LCV(BU, 36), $TC 
LCI, 7, 11 
LVI, 7, 0 
LVI, 8, 5 

CI0011(BU, 8), (16)A, -8 
ST(DU, 8, 8), PBUF+.8(S7), 0($8) 
BZRZ, S+1.32 

ST(DU, 8, 8), PBUF+.8(S7), -8 
V+, 7, PE 
V-I, 8, 2, 

CB, 7, S-3.-.32 
WtSEOP), PRNT, CWD 
W(SEOP), TAPE, CWE 
CCW, TAPE, CWB 
BB, CWB+.24, S-1. 

B, MX 
CNOP 
SIC, ZET 

BD, ZET+.32 

BE, 00 

TI, 1, REFIX, IT+4 
TI, 1, INTER, SIT 
BE, S+.32 
TI, 9, 7., HOLD 
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REFIX 

ZETA 

INTER 

FIXE 

FLD 

PBUF 

PE 

PN 

CNSL 

IT 

HOLD 

BOUND 


CWA 

CWB 

owe 

CNSLE 

CNSLA 


TI, 16, 16., HGLD+9 
RD (SEOP), CNSL, CWA 
CCW, CNSL, CWB 
BB, CWB+.24 $-1. 

BB, CNSLE+2. , RESTAR 
LCV(BU, 64), PN 
ST(DU, 64), CNSLA+1. 

TI, 1, CNSLE+2., CNSLA+2. 

W(SEOP), CNSL, ewe 
CCW, CNSL, CWB 

BB. CWB+.24, $-1. 

L(BU, 7), CNSLE+2.33 
*I(BU,7), 100 

+I (BU,15), 50, 20 
ST{BU, 18), 20 
TI, 9, HOLD, 7. 

TI, 16, HOLD+9., 16. 

BD, $+.32 

TI, 1, FIXZ, IT+4. 

B, ZET 
SIC, ZETA 

BC, $ 

VF, 00 
CNOP 
VF, 4096 

DD(BU, 64), (16) 0680000000000000 

VF, .96 

CNOP 

DD(BU, 64), (16)0010101010101010,(16) 1010101010101010 
VF, .-8 

DD(BU, 64), 0 
SYN, 19.32 
CNOP 

DR(BU, 64), (48) 

DR(BU, 64), (25) 

CNOP 
VF, UB 
VF, LB 
DD(BU,1), 1 
CW, CNSLE, 3 
CW 

CW, CNSLA 
DR(BU, 64), (3) 

DR(BU, 64), (3) 
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CWD 


CWE 


RESTAR 


AGT 


FIXT 

TSR 

TSS 

TST 

TSN 

TSO 

TSP 

TTWB 

AWQ 

RANS 
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CW(CDSC), PBUF, 12, $+1. 
CW(CDSC), PBUF+12., 12, S+1. 
CW(CDSC), PBUF+42., 12, $+1. 
CW, 

CW (CDSC), BPUF+36., 12, $+1 
CW(CD), PRUF+48., 12 
CW(CCR), COUNT, 32, $+1. 
CW(CCR), RAN, 1, $+1 
CW9CCR), A, 2, S+1. 

CW, PN, 1 

TI, I, FIXT, IT+4. 

CTL(SEOP), TAPE, (8) 136 
CCW, TAPE, CWB 
BB, CWB+.24, $-1, 

CCW, TAPE, CWB 7 
BZB, CWB+.18, S-1. 

LCV(DU, 64, 4), CNSL+1. 

ST(BU, 64), TESTN 
RD(SEOP), TAOE, CWE 
CCW, TAPE, CWB 
BB, CWB+.24, $-1. 

K(BU, 64), PN 
BAH, AGT 
LCV(BU, 64), PN 
ST(DU, 64), CNSLA+1. 

W(SEOP), CNSL, CWC 
CCW, CNSL, CWB 
BB, CWB+.24, $-1 
RD(SEOP), CNSL, CWA 
CCW, CNSL, CWB 
BB, CWB+.24, S-1. 

BB, CNSLE+2., $-3. 

BB, RESTAR+2.1, RESTAR 

BD, RESM- 

CNOP 

NOP 

DR(N), (1) 

DR (N), (1) 

DR(N), (1) 

DR(N), (1) 

DR(N), (1) 

DR(N), (1) 

DR(N), (1) 

DD(BU, 64) ,(168) 008000000000000 
I>D(U), .7314156265 
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RAN 

DR (U), (1) 

YD 

DR (N), (1) 

ZD 

DR (N), (1) 

TTB 

DR(N), (1) 

TSA 

DR (N), (1) 

TSQ 

DR (N, (1) 

TSB 

DR(N), (1) 

TSC 

DR(N), (1) 

TSD 

DR (N), (1) 

X 

DR (N), (1) 

Y 

DR (N), (1) 

Z 

DR (N), (1) 

TTWA 

DR (N), (1) 

TSE 

DR (N), (1) 

TSF 

DR (N), (1) 

TSG 

DR (N), (1) 

TSH 

DR (N), (1) 

XD 

DR (N), (1) 

TSI 

DR (N), (1) 

TSJ 

DR (N), (1) 

TSK 

DR (N), (1) 

TSL 

DR (N), (1) 

TSM 

DR (N), (1) 

TS 

DR (N), (1) 

TESTN 

DR (BU, 64), (1) 

PS 

DD (N), .7 

OPF 

DD (N), 1.4 

ONE 

DD (N), 1 

AT 

DD (N), .5-1 

A 

DD (N), 1. 

B 

DD (N), 2. 

TEST 

DD (N), .5 

DD (N), 1, 1, 1 

U 

DR (N), (10000) 
DD (N), 1, 1, 1 

V 

DR (N), (10000) 

XA 

XW, 0, 9900 

UB 

SYN, S 

END, START 
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PREFACE 


The following are representative times of 7030 instructions. They 
will be updated when more information becomes available. 

INSTRUCTION SEQUENCE GENERATION AhTD TIMING 

A subroutine (GENER) was written to handle the generation of a long 
sequence of instructions, the execution of that sequence, the calculation 
of execution time, and the conversion and printing of that time. 

The subroutine accepts as parameters the following four items; 

a. The location of the first instruction of the sequence to be gener- 
ated. 

b. The count of instructions starting at A that constitute a sequence. 

c. The location of a mask to be OR’ed into each instruction of the 
sequence. 

d. The location of a second mask to be OR'ed into each instruction 
of the sequence. 

It picks up the instruction at A, determines if it is full or half word, 
determines if it is a branch type instruction, ”ors" in both masks, stores 
the instruction, and reduces the count B. It then updates A by a full or 
half word and cycles till the count B is zero. This series is then repro- 
duced vuitil a thousand instructions are available after which a count 
branch (with an original count of 10) is inserted. 

Branch instructions are handled especially with the branch address 
being updated by the address indicating the location where the first in- 
struction of each sequence is stored; e.g. assume the calling sequence 

LVI, $15, $+1.0; B, GENER 

, A 
, 3 
,0 
, 0 
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At A there might be these three instructions: B, 1.; B, 1.32; B, -.32 
which would cause the following sequence to be stored, at say ( 1000)0 . 

1000.00 B, 1001.00 

1000.40 B, 1001.40 

1001.00 B, 1000.40 

1001.40 B, 1002.40 

The interpretation of branches embedded in other instruction types 
allows any instruction sequence to be constructed and timed. 

This sequence is then executed 10 times (as specified by the coimt in 
the CB instruction) and the measured elapsed time is multiplied by 100 to 
produce the execution time for 1 million instructions; the seconds now in- 
dicate integer micro-seconds. The results are calculated to two fractional 
positions and compare exactly to representative timings when the loop is 
actually executed one thousand times. The last digit in each number may 
be in error by one unit. 

A subroutine SCRIB (used in the Load Dump Trace package) is used 
for printing. 
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SET COUNT D TO 1000 


GET INSTRUCTION ADDRESS, COUNT, MASK 1, MASK 2 


GET INSTRUCTION AT A 


^,^DOES^S^ 

1 32 BITS ^,XiNSTRUCTION\^ W BITSf — 

UPDATE A BY 32 |^— ^REQUIRE 32 OR 64^>— H UPDATE A BY 64 
I ' BITS ? ^ ■■ ■ ■ I ' 


^,^18 IT^S. 

NO ^X ^A BRANCH^ 
' XJNSTRUCTION > 


ADD LOOP LOCATION 
TO ADDRESS 


A BRANCH NO 
^INSTRUCTION 'y^— 



'OR" IN MASK 1 32 BITS 


RESET 
COUNT C 


STORE IN B 
UPDATE B 


^WERE THERE^ 
.ANY BRANCHES ? . 


REDUCE ^ ^ REDUCE ^ 
^XOUNT D^X^ S. COUNT D . 
>^NONZERO^^ jy 


ARRANGE TO 


RESTORE 

U1 

SET COUNT 


SET INTERVAL 

iKAINQMil U ^ InC XU 

TILL 1000 


PANEL 

n 

E TO 10 


XiiVli!*X\ iwU,u6 

(1/1024 SECOND) 


PLACE RESULTS _ 

CONVERT 

MULTIPLY ^ 

CALCULATE 

FRACTIONAL 

MILLISECONDS 

IN PRINT BUFFER 

TO DECIMAL 

BY 100 ^ 


WAIT FOR TIME SIGNAL 


EXECUTE SEQUENCE 


RESTORE PANEL 


DETERMINE 

INDICATOR 


<^DID ERROR^S. ZERO 
INDICATORS 4 

S^COME ON,,X^ 


^REDUCE^^'^ J 

^OUNT EXnONZERO 


Figure J. Flow Chart of GENER 
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FLOATING POINT TIMING 


Method: 

Sequences of operations were generated and timed by GENER. 

External Operands: 

Consecutive memory boxes were used where possible. Cases without 
forwarding used a repetition of four consecutive addresses lOOOllg to 
1000143. Cases with forwarding used lOOOOllg. 

I-Box Operands: 

Index registers nine to twelve were used in the cases without forward- 
ing and index nine in the cases with forwarding. 

Internal Operands: 

The right haK of the accumulator, $R, was used for all cases. As $R 
was changed diming the execution of successive double length operations a 
large factor of time was introduced by large exponent differences. This 
effort is illustrated in double add. 

Data: 

A normalized floating point one (1) was the initial operand unless 
otherwise specified. (Cases were run with flagged exponents superim- 
posed.) The execution of large numbers of consectuve operations caused 
a time increase due to shifting in some cases (normalized add is one ex- 
ample). The addition of 10 thousand ones involves preshifting and post 
normalization time. 

COMMENTARY ON FLOATING POINT MEASUREMENTS 

Pre- and post-shifting naturally has an effect on instruction timing. 
This explains the difference between normalized and unnormalized opera- 
tions on the following pages: 
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pp. 35, 66 
pp. 36, 67 
pp. 39, 70 
pp. 40, 71 
pp. 42, 73 
pp. 50, 81 
pp. 62, 93 
pp. 63, 94 


(+) 

(D+) 

(+MG) 

(D+MG) 

(SLO) 

(*+ . 4 cases of very long shifts on p. 81) 
(M+) 

(M+MG) 


The present measurements for /, D/, and R/ do not give a realistic 
timing, since the latter is strongly data dependent. The average divide 
time should be about 10 /is. 


Repeated "to memory" operations lead to queuing for the LAAR, 
and the present measurements on these instructions actually refer to the 
worst possible situations, not often realized in actual practice. The fol- 
lowing pages refer to "to memory" operations: 


pp. 41, 72 

(ST) 

pp. 42, 73 

(SIX)) 

pp. 43, 74 

(SRD) 

pp. 44, 75 

(SRT) 

pp. 48, 79 

(D/) 

pp. 61, 92 

(LFT) 

pp. 62, 93 

(M+) 

pp. 63, 94 

(M+MG) 

Forwarding merely means using the same operand address. For 

fetch-type instructions, "forwarding on consecutive fetch" actually occurs 

and only one true memory fetch is made for the entire sequence of 10,000 


instructions. 
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FtOATljsiG POINT t OPERATION. WITHOUT FOKWAKDlN(> 0» EXTERNAL ANU l-RQX OPERANDS 


NO INDEXING INDl X I N(> 






INTERNAL 

external 

I-BOX 

I M EKNAl 

external 

1 'BOX 





OPERAND 

OPERAND 

OPERAND 

()PF K AND 

OPERAND 

OPERAND 



NORMAL l^ED 1. 











IN) 


IjlII 



1.2! 

\ 



NEG 

(N) 



2*21 


2*21 

2.14 1 




A(N) 



i.ii 


2*21 

2.1) 1 



NEG 

A(NI 


2f.ll 

2*21 


2*21 

2.i4 I 





lUJ 


1,50 

I.OI 


Ub 1 

2.14 1 



NEG 

lUI 


UbO 

U B 1 


U5 1 

2.4 1 




A(U) 


l.^ 

U8I 


Ub I 

2*14 1 



NEG 

A(U) 


UbO 

UH 1 


Ub 1 

2.4 1 

— . 

BOTH 

OPERANDS WITH XPEN 










ih) 


UbO 

UBi 


Ub 1 

2.4 1 



NEG 

(N) 


UbO 

U B 1 


Ub 1 

2.4 1 




AIN) 


) , bO 

UBI 


Ubl 

2.4 1 



NEG 

AIN) 


i . bo 

UU 1 


Ub 1 

2.4 1 




iU) 


UbO 

1 • B 1 


Ubl 

2.41 



NEG 

lU) 


UbO 

i.Bl 


Ubl 

2.4 1 




AlU ) 


UbO 

UBI 


Ubl 

2.4 1 



NEG 

AIU) 


l.bl 

UBI 


Ubl 

2.4 1 

AC 

EXPNT 

N. MEM EXPNT 

XPE N 











IN) 


l^dO 

i .B I 


UBO 

2.4 1 



NEG 

IN) 


1 ,80 

)• B 1 


UBO 

2.4 1 




AIN) 


uao 

UBI 


UBO 

2.4 1 



NEG 

AIN) 


i.ao 

UBI 


I .80 

2.4 1 




I U) 


i-aQ 

1 .. B 1 


l.bO 

2.4 1 



NEG 

I U) 


UBO 

UBI 


UBO 

2.4 1 




A I U ) 


UbO 

UBI 


UBO 

2.4 I 



NEG 

AlU) 


UBO 

UH 1 


1 .BO 

2.41 

AC 

WI fH 

XPFP. MEM Win- 

1 XPFN 










IN) 


UBO 

UBI 


UBO 

2 . 4 1 



NEG 

IN) 


).B0 

UBI 


UBO 

2 • 4 I 




AIN) 


UBO 

UH ) 


1 .BO 

2.4 1 



NEG 

AIN) 


UBO 

UBI 


UBO 

2.4 1 




IU) 


UBO 

UBI 


uao 

2.4 1 



NEG 

IU) 


l.BO 

UB) 


1 .80 

^.*^ \ 




AI U ) 


UBO 

UB! 


1 .BO 

2.4 1 



NEG 

A I U j 


UBO 

UB) 


1 .80 

2.41 
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fLQAILNQ POINT _ Oj^,,_.OPEk WITHOUT fOKWAkDJNG QF FXTfRNAl, AND l-iiUX QPEKANDS 


NO indexing rNUEXING 

INTERN AL EXTERN AL I -BOX ____INrERNAL EXTERNAL I~BOX 
OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND 


NORMALIZED i. 


IN) 

2*bZ 

2.S7 

2.57 

2.58 

NEG INI 

2*5? 

2.57 

2.57 

2.58 

AIN) 

2.b7 

2.5? 

2.57 

2.58 

NEG AINI 

2.bl 

2.57 

2.57 

2.58 

<UI 

UdO 

1.81 

1.80 

2.4 1 

NEG <UJ 

U80 

1.81 

1.80 

2.4 1 

AID) 

UdO 

i.ai 

U80 

2.4 3 

NEG AlU) 

uao 

1.81 

1.80 

2.4 1 

BOTH OPERANDS WITH XPFN 





IN) 

U80 

l*3i 

1.80 

2.4 1 

NEG IN) 

1.80 

1.81 

1.80 

2.43 

AIN) 

1.80 

1.81 

1.80 

2.4 1 

NEG AIN) 

1.80 

1.3) 

1.80 

2.4 1 

lU) 

1.80 

1.81 

1.80 

2.4 1 

NEG lU) 

i.dO 

1.81 

1 .80 

2.4 i 

AID ) 

1.80 

1.81 

1.80 

2.41 

NEG AIU) 

i.80 

1.81 

1 .80 

2.4 1 

AC EXPNT N. MEM EXPNT XPFN 





IN) 

2. 10 

2. 10 

_ - 2.10 

2.4 1 

nTg (N) 

2. 10 

2. 10 

2 . lb 

2.4 1 

AIN) 

2. 10 

2. 10 

2. 10 

2.4 1 

NEG AIN) 

2. 10 

2. \Q 

2.10 

2.4i 

4U) 

2. 10 

2. 10 

2.10 

2.4 3 

NEG lU) 

2. 10 

2.10 

2. 10 

2.4 ! 

A(U) 

2. 10 

2. 10 

2. 10 

2.4 3 

NEG AIU) 

2. 10 

2. 10 

2.10 

2.4 1 

AC WITH XPFP. MEM WITH XPFN 





IN) 

2. 10 

2.10 

2. 10 

2.4 1 

NEG IN) 

2. 10 

2. 10 

2. 10 

2.4 1 

AIN) 

2. 10 

2. 10 

2. 10 

„2..4i___ 

NEG AIN) 

2. to 

2. 10 

2.10 

2.4 ! 

lU) 

2. 10 

2. 10 

2.3 0 

.2.4J 

NEG lU) 

2. 10 

2. 10 

2.10 

2.41 

AIU) 

2. 10 

2. 10 

2.10 

2.4 1 

NEG AIU) 

2. 10 

2. 10 

2. 10 

2.4 1 



FLOATING HOINI K QPEKAIIQN. WIFHOUI FOkWAkUlNG OF LxIhkNAL AND l-liOX 


NO INDEXING I NUE x I N(, 

INTEKNAL tXllRNAL I -BOX INllKNAI. bXHkNAl I BOX 


OPbkAND 

OPERAND 

OPEKAND OPEKAND 

OPEK AND 

DPI KAND 

NOKMALIZED U 





IN) 

1 

1.0 1 

1 .‘j 1 

B . A 1 

NtG (N) 

l.G 1 

1.0 1 

i .S I 

1 

AIN) 

J ^ SO 

l.dl 

1 ,S 1 

*>,4 1 

NEG A(N) 

1 .S I 

l.O 1 

1 1 

P . 4 1 

(U) 

USO 

1,81 

1 .S 1 

1 

NtG (U) 

i.SO 

1.8 1 

1 . S 1 

P . 4 1 

AtU) 

uso 

U8i 

US) 

P.4 1 

NfcG A(UI 

1 . S 1 

).0 1 

1 .‘i I 

P . 4 1 

BOTH OPERANDS WITH XPEN 





(N) 

I tS 1 

1.0) 

1 .s t 

2.4 1 

NtG INI 


1.0 1 

1 . S 1 

2.4 1 

At NI 

. .. 1 .so 

l.B 1 

1 , S ) 

2.4 ! 

NEG AIN) 

1 . so 

1.0 i 

1 .S I 

2.4 1 

(0) 

USD 

1 .m 

1 .b 1 

2,4 1 

NtG iU) 

l.bO 

),0 1 

1 .S 1 

2.4 I 

AIU) 

USI 

).bl 

1 . S 1 

/.ii 1 

NEG AID) 

1 .so 

l.B 1 

J .S 1 

2.41 

AC EXPNT N* MEM tXPNT XPEN 






IN) 

UBO 

1.0 1 

1 ,00 

2,4 1 

NEG IN) 

1 . 00 

1.0 ) 

1 .00 

2.4 1 

AIN) 

1 .00 

1.8 j 

1 ,00 

2,4 1 

NEG AIN) 

1.00 

1.81 

I.BO 

2.4 1 

10) 

1^00 

i . 8] 

1.00 

2.4 1 

NEG IU) 

1.00 

1.8 1 

1.00 

2 . 4 1 

AIU) 

1.00 

1.8 1 

1 ,00 

2.4 1 

NEG AIU) 

1.00 

1.8 ) 

1 .00 

2.4 1 

AC WITH XPEP. MEM WITH XPEN 





IN) 

*•00 

).0i 

l.OO 

2,4 1 

NEG IN) 

i.BO 

i.B) 

i .00 

2.4 1 

AIN) 

uoo 

1.8) 

1 .00 

2.4 1 

NEG AIN) 

l-OO 

1.81 

1.00 

2.4 I 

(U) 

1.00 

1.0 ) 

1.00 

2.4 1 

NEG IU) 

1.00 

1.8) 

1 .00 

2.4 1 

AIU) 

1.00 

1.81 

1 .00 

2.4 1 

NEG AIU) 

l.iiO 

1.8) 

1.00 

2.4 i 


V 
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38 


f LOATIM _£Q1N1 KMG OP EKA nO N^ WI THO UT FOR hAKDING OF fcXTfcHNAL AND t-BQX (JPeBMOS 





NO INDEXING 



INDEXING 





INTERNAL EXTERNAL 

I-BOX 

INTERNAL 

EXTERNAL 

l~BOX 




OPERAND OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 



NOHMALlZtD 1. 








IN) 

! .5 i 

1.81 


1.5! 

2.4i 



N£G IN) 

1.51 

i.8l 


1.51 

2.41 



AC N) 

«0 J* 

*0 1 a 


1.5 1 

2.4 1 



NEG A(N) 

i .50 

1.81 


1.51 

2.4 1 



C U) 

i .50 

l.8i 


i .5 1 

2.41 



NEG CU) 

U5C 

1.81 


1.5 i 

2.4 1 



AC U) 

l.5i 

I.BI 


1.51 

2*41 



NEG AIUI 

C .5) 

i.8i 


1.51 

2.4 3 


BOTH 

OPERANDS WITH XPEN 








CN) 

1.50 

1.81 


1.51 

2. hi 



NEG CNI 

1.51 

1.8! 


1.5 1 

2.4 1 



ACN) 

1.51 

1.81 


1.51 

2.4 1 



NEG ACM) 

1.50 

1-81 


1.5 1 

2.41 



cyi ^ 

1.50 

i.8i 


1.5) 

2.41^ 



NEG CUI 

1.50 

1-81 


1.51 

2.4 1 



ACU? 

.1.50_ 

i.81 


1.51 

2.41 



NEG ACUI 

1.50 

i.ei 


i.si 

2.41 

AC 

Wpnt 

N. MEM EXPNT XPEN 








CN) 

1.80 

1.8) 


1.80 

2.4 1 



NEG CN) 

I.BO 

1.8 i 


1.80 

2.4 1 



ACN) 

1.80 

1.81 


).80 

2.41 _ 



NEG ACN) 

1.80 

1.81 


1.80 

2.4 1 



CU) 

1.80 

3.8) 


1.80 

2.4 1 



NEG (U) 

1.80 

1.61 


1.80 

2.4 i 



ACU) 

1.80 

1-81 


I.BO 

2.4 1 



NEG ACU) 

1.80 

1.8 i 


i.80 

2.4) 

AC 

WITH 

X p F M E M W 1 r H X P E N 








(N) 

1.80 

1.81 


1.80 

2.41 


The two *01* error indications 
here are due to machine error. 
The correct answers are ob- 
viously 1.50 and 1.81. 


NEG 

CNI 

1.80 

1.81 

1.80 

2.4 1 







ACN) 

1.80 

1.8) 

1.80 

2.4 i 






NEG 

ACN) 

1.80 

1.81 

1.80 

2.4 I 







CU) 

1.80 

1.61 

!.80 

2.4 1 






NEC 

CU) 

1.80 

i.si 

!-80 

2.4 1 







ACU) 

1.80 

3.81 

1.80 

2.4 1 







NfcG ACUl 


l.dl 


1.80 


U80 


2.4 I 



t MG QP_ERA^T-I0N WllHOUT FORWARDING OF fcXTFuNAL AND I-BCX QPFRANDS 




NO INDEXING 



INDEXING 




INTERNAL EXTERNAL 

1-BOX 

INTERNAL 

EXTERNAL 

l-BOX 



OPERAND OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 


NORMALIZEC U 







(N) 

2.27 

2.27 


2.27 

2.i4 ! 


NEG (N) 

2. 10 

2. 10 


2. so 

2.41 


A{N) 

2.27 

2.27 


2.27 

2.4 1 


NEG A(N) 

2. 10 

2. 10 


2.10 

2.4 1 


iU) 

1.50 

1.8 1 


1.5 1 

2.4 1 


NEG <U) 

2.10 

2. 10 


2. 10 

2.4 1 


A(U) 

1.50 

1.81 


1.5 1 

2.4 1 


NEG AlU) 

2. 10 

2. 10 


2. 10 

2.4 1 


both operanos with XPFN 







IN) 

U50 

1.8 1 


1.5 1 

2.4 I 


NEG (N) 

i.5) 

1.81 


1.51 

2.4 1 


ACNI 

1.50 

1.81 


1 .5 1 

2.4 1 


NEG AINI 

1.50 

1.81 


1.5 1 

2.4 1 


lU) 

).5i 

1.8! 


1.51 

2.4 1 


NEG tU) 

1.51 

1.8 1 


1.5 1 

2.4 1 


AID) 

1.50 

1.81 


U5 1 

2.4 j 


NEG AID) 

1.5 1 

1.81 


1.5 1 

2.4 1 

AC 

EXPNT N. MEM EXPNT XPFN 







IN) 

i.ao 

1.81 


1.80 

2,41 


NEG INI 

1.80 

1.81 


U80 

2.4 1 


AIN) 

i,8Q 

l.di 


1 .80 

2*4 1 


NEG AIN) 

1.80 

1.8 1 


1.80 

2.4 1 


iU) 

i .80 

1.81 


1.80 

2.4 1 


NEG lUJ 

1.80 

1.81 


1.80 

2.4 1 


AID} 

1.80 

1.31 


1.80 

2,4 1 


NEG AIUI 

1.80 

1.81 


1.80 

2.4 1 

AC 

WITH XPFP. mem with XPFN 







IN) 

1.80 

1.81 


1.80 

2.4 1 


NEG INI 

1.80 

1.81 


1.80 

2.4 1 


AINI 

l.bO 

i.8 1 


1.80 

2.4 1 


NEG A(N) 

1.80 

1 . 8 1 


1.80 

2.4 1 


lU) 

1.80 

1.81 


U80 

2.4 1 


NEG lU) 

1.80 

1.81 


1.80 

2.4 1 


A(UI 

1.80 

1.8 1 


U80 

2.4 1 


NEG A(U) 

1.80 

1.6 1 


1.80 

2.4 i 
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fLOATlNG PQlNf QtHG O PERA TION. W LlH OU T _ JifiR W A RHI J3F._ E X TER N AL AND l-BOX OPER AND S 





NO INDEXING 

internal external 

I-BOX 

INTERNAL 

INDEXING 

EXTERNAL 

I-BOX 








OPERAND OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 






NORMALIZED U 

<NI 

2.57 

2.57 


2.57 

2.58 






NEC 

(Nl 

A(N) 

6.90 
_ 2^57 

6.90 

2.57 


6.90 

2.57 

6.90 

2.58 






NEC 

A(NI 

(U) 

6.90 

I.BO 

6.90 

1.81 


6.90 

1.80 

6.90 

1 






NEG 

CU) 

AID) 

' 2.40 

1.80 

2.40 

1.81 


2.40 

1.80 

2.4 1 

2.41 






NEG 

A(U| 

2.40 

2.40 


2.40 

2.4 1 






BOTH OPERANDS WITH XPFN 

„ <N) _ 

1 .80 

5.81 


1.80 

. 2.4 1. _ 






NEG 

4N) 

AIN) 

1.80 

!.80 

I.B) 

1.81 


1.80 

_ UM 

2.4 ) 

2.4! 






NEG 

A(N) 

(U) 

1.80 

1 .80 

1.81 

1.8) 

»; 

U80 

1.80 

2.41 

2.41 






NEG 

(Ui 

AlU) 

1.80 

1.80 

).81 

1.81 


1.80 

1.80 

2.41 

2.4 1 






NEG 

AID) 

i.80 

1.8) 

i- 

1.80 

2.41 





AC 

EXPNT N. MEM EXPNT 

XPFN 

IN) 

2. 10 

_ 2.I0„ 


2.10 _ 

2.4 1 






NEG 

iN) 

AIN) 

2. 10 

2. 10 

2.10 
2. 10 


2- 10 
2. 10 

2.4 1 

2.41 






NEG 

AIN) 

1 U) 

2. 10 

2. 10 

2. 10 
2.10 


2 . to 
2. 10 

2.41 

_ - _ 2.4 1 






NEG 

lU) 

AlU) 

2. 10 

2. 10 

2. 10 
2. 10 


2. 10 

_JLtlJQ^ 

2.4) 

2.41 






NEG 

AlU) 

2. 10 

2. 10 


2. 10 

2.4 1 





AC 

WITH XPEP* MEM WITH XPfN 

(N) 

2. 10 

2. 10 


2. 10 

2.4 1 






NEG 

IN) 

AIN) 

2. 10 

2. 10 

2. 10 
2.10 


2. io 

2.10„__ 

2.41 

2.41 






NEG 

AlNl 

(U> 

2. 10 

2^10 

2. 10 
2.10 _ 


2. 10 
2.10 

2-4 1 

. i.4 1 






NEG 

lU) 

AlU) 

2. 10 

2. 10 

2. 10 
2.10 _ 


2.10 

2.10 

2.4 1 

2.4 1 






NEG 

AlU) 

2. 10 

2. 10 


2. 10 

2.41 










FLX)AI1NG PaiMr WlIHOUr fORWAROING OH tXTEkMAL AND l-BOX ORGHANUS 





NO INDEXING 

JNIEBML EXTERNAL J-BQX_ 

OPERAND operand OPERAND 

^ 4.80 /^25 

INrEKNAL 

OPERAND 

INDEXING 
EXT ERNAl 
OPERAND 

4.80 

1-hiOX 



NORMAilZED i. 

<N) 

OPERAND 

7.55 

' - - 


NEG 

(N) 

4.80 

T.25 


4.80 

7.^35 




AINJ 

14 . ao 



(t^aQ 

7.55 



NEC 

AiNJ 

4. BO 

7.25 


4.80 

7.55 




_ lU L 

4^80 

7^25 


4.80 

7*55 



NEG 

( U) 

4.80 

7.25 


4.80 

7.55 




A( U ) 

4.80 

7.25 


4.80 

7.55 



NEG 

A(U» 

4.80 

7.25 


4.80 

7.55 



BOTH OPERANDS WITH XPEN 









IN) 

4,8Q 

7*25 


ij.ao 

7,55 



NEG 

(N) 

4.80 

7.25 


4.80 

7.55 




A(N) 

4.80 

7.25 


__4*.M 

7.55 



NEG 

AtN) 

4.80 

7-25 


4.80 

7.55 




iUI 

iitao 

7*25 


•t.ao 

7^55 



NEG 

(U) 

4.80 

7.25 


4.80 

7.55 




AiU) 

4*M 

7,25_ 


ii.aD 

7,55 



NEG 

A(U) 

U.80 

7.25 


4.80 

7.55 ‘ 


AC 

EXPNT N. MEM EXPNf 

XPEN 









IN) 

4,M 

7*25 


4*BQ 

7*55 



NEG 

(N) 

4.80 

7.25 


4.80 

7.55 




AINL 

4*80 

7*25 


4*80 

- 7.55 _ 



NEG 

A(N) 

4.80 

7.25 


4.80 

7.55 




lU) 

4.80 

7 5 „ 


4.80 

7.55 



NEG 

(U) 

4.80 

7.25 


4.80 

7.55 




A|U| 

M*8Q 

7,25 


4.80 

7*55 



NEG 

A(ui 

4.80 

7.25 


4.80 

7.55 


AC 

WITH XPfP. MEM Will- 

1 XPEN 





' ‘ ■ ■ 

" - - - - - 



(N) 

4.80 

7.25 


4.80 

7.55 



NEG 

iN» 

4.80 

7.25 


4.80 

7.55 




AIN) 

4.80 

7.25 


4.80 

7.55 



NEG 

A(NI 

4.80 

7.25 


4.80 

7.55 




(U) 

4.80 

7.25 


4.80 

7.55 



NEG 

(U) 

4.80 

7.25 


4.80 

7.55 




AiDl 

4.80 

7.25 


4.80 

7.55 



NEG 

AiU) 

4.80 

7.25 


4.00 

7.55 
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fLQLAriNe_PQJJiI SlJI_Q££RAIlQti^_ itllHQUt fORIjARDING OF AND 1 -BOX QPEKANDS 

NO iNFeTilgG indexing 




INTERNAL 

EXTERNAL 

i"BOX 

INTERNAL 

external 

l-BOX 



OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 


NORMAL UED 








(N) 


10.80 

13.29 


10.80 

13.60 


NEC Vh) 


10.80 

13.29 


10.80 

[3.60 


A(N) 


10.80 

13.29 


10.80 

13.60 


NEC AIN) 


10.80 

13.29 


10.80 

1 3.60 


(U) 


9.60 

12.09 


9.60 

12.39 


NEG <U) 


9.60 

12.09 


9.60 

12.39 


A(U) 


9.60 

12.09 


9.60 

12.39 


NEG A<UI 


9.60 

12.09 


9.60 

12.39 


BOTH OPERANDS WITH XPFN 








CNI 


9.60 

12.09 


9.60 

12.39 


NEG CNI 


9.60 

12.09 


9.60 

12.39 


A<NI 


9.60 

12.09 


9.60 

12.39 


NEG AIN> 


9.60 

12.09 


9.60 

12.39 

' 

lU) 


9.60 

i2.0L 


9.60 

12.39 


NEG <U} 


9.60 

12.09 


9.60 

12.39 


AlU) 


9.60 

^ J2,09__ 


^ 9.60 __ 

.._,„,,J2.39. ^ , : 


NEG Aiui 


9.60 

• 

o 


9.60 

12.39 

AC 

EXPNT N. MEH EXPNT XPFN 








(Ni 


9.60 

12.09 


9.60 

12.39 ' 


NEG INI 


9.60 

12.09 


9.60 

12.39 


AINI 


9.60 

12.09 


9.60 

12.39 


NEG AINI 


9.60 

12.09 


9.60 

12.39 


lUJ 


9.60 

12.09 


9.60 

12.39 


NEG (Ul 


9.60 

12.09 


9.60 

12.39 


AlUi 


9.60 

12.09 


9.60 

12.39 


NEG AlUi 


9.60 

12.09 


9.60 

12.39 

AC 

WITH XPEP. MEM WITH XPEN 








IN) 


9.60 

12.09 


9.60 

12.39 


NEG tN» 


9.60 

12.09 


9.60 

12.39 


AINI 


9.60 

12.09 


9.60 

12.39 


NEG AINI 


9.60 

12.09 


9.60 

12.39 


tU) 


9.60 

12.09 


9.60 

12.39 


NEG ID) 


9.60 

12.09 


9.60 

12.39 


AID) 


9.60 

12.09 


9.60 

12.39 


NEG AIUI 


9.60 

12.09 


9.60 

12.39 



_ FiOAILNa HOINt _ SRD OPERAI ION. - UMHOUI_-f ORWARDiN&- QE- EKItRNAL AND I --BOX OPERANDS 






NO INDEXING 



INDEXING 







IN IE RN AL E X If K N AL „ 

1-BOX 

INTERNAL 

EXTERNAL 

J-80X 






OPERAND OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 


— 

— 

NORMAL U EC 1. 

— 





“ - ■ 







IN) 

5. 10 

7.66 


b. 10 

8. 16 




NEG 

IN) 

b. 10 

7.86 


5. 10 

8.16 





AIN I 

- - - b. IQ 

1.66 


b.lQ 

B. 16 




NEG 

AIN) 

b. 10 

7.86 


b. 10 

8. 16 





iUi 

5.10 

7.86 


b. 10 

8. 16 




NEC 

(U) 

b*IO 

7.86 


b. 10 

8. 16 





AIU) 

b. JO 

7.86 


b. 10 

a. 16 




NEC 

A(U) 

b« 10 

7.86 


b. 10 

8. 16 



BOTH 

OPERANUS WI TH XPFN 










IN) 

b, IQ 

7.86 


b, IQ 

8,16 




NEG 

IN) 

5* 10 

7.86 


b. 10 

8. 16 





AIN) 

b. 10 

7.86 


b. JO 

8.16 




NEG 

AIN) 

b. 10 

7.86 


5. 10 

B. 16 





(U) 

b, 10 

7^86 


b,iO' 

8,16 




NEG 

iu) 

b. 10 

7.86 


b. 10 

8.16 





A 1 y ) 

10 

_7«86 


_ Jj . !Q 

8,16 




NEG 

A(U) 

b. 10 

7.86 


5.10 

B. 16 


AC 

CXPNT 

N. MEM EXPNT 

XPFN 










INI 

b* 10 

7.86 


b. 10 

8,16 




NEG 

IN) 

b. 10 

7.86 


b. 10 

8. 16 





A I N 1 

b,10 

7,86 


b, IQ 

8.16 




NEG 

AIN) 

b. 10 

7.86 


b. 10 

8. 16 





IU) 

b* 10 

7.86 


b. 10 

8. 16 




NEG 

tU) 

b. 10 

7.86 


b. 10 

8.16 





AIU) 

btiO 

7.86 


b,IO 

8,16 




NEG 

AIU) 

b, 10 

7.86 


b. 10 

8.16 


AC 

WITH 

XPFP. MEM WITH XPEN 










IN) 

b. 10 

7.86 


b. 10 

a. 16 




NEG 

IN) 

b. 10 

7.86 


b. 10 

8. 16 





AIN) 

b* 10 

7.86 


b. 10 

8. 16 




NEG 

AIN) 

b. 10 

7.86 


b. 10 

8. 16 





IU) 

b* 10 

7.86 


b. 10 

8, 16 




NEG 

IU) 

b. 10 

7.86 


b. 10 

a. 16 





AIU) 

b. 10 

7.86 


b. 10 

8. 16 




NEG 

AIU) 

b* 10 

7.86 


b. JO 

8. 16 
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FLOAONG POINT SRT QPEKATIQN^. WITHOUT FORWARpIflG OF EXTEKNAL ANU I -BQX „DPE8A.NDS 


NO INDEXING INDEXING 




INTERNAL 

EX rERNAL 

I “BOX 

INTERNAL 

EXTERNAL 

I-BOX 



OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 


NORMALIZED 1.' 


- 




- ■ 

- ■■ - - 


( N) 


36.0 1 

39.28 


36.0 1 

39.58 


NEC IN) 


36.0 1 

39.28 


36.0 1 

39.58 


A(N) 


36.01 

39.28 


36.0 1 

39.58 


NEG A(NJ 


36.01 

39.28 


36.0 1 

39.58 


(U) 


36.0 1 

39.28 


36.0 1 

39.58 


NEG (U) 

' 

36.0! 

39.28 


36.0 1 

39.58 


At U) 


36.0 1 

39.28 


36.0 1 

39.58 


NEG AiU) 


36.0 1 

39.28 


36.0 1 

39.58 


¥o T H 0 P E K A N D S WITH X P F N 



— ‘ 

' - " 



- - . . - ^ — - 


( N) 


36.0 1 

39.28 


36.0 1 

39.58 


NEG IN) 


36.01 

39.28 


36.0 1 

39.58 


AIN) 


36.01 

39.28 


36.0 1 

39.58 


NEG AIN) 


36.0 1 

39.28 


36.01 

39.58 


(U) 


36.01 

39.28 


36.0 1 

39.58 


NEG lU) 


36.01 

39.28 


36.0 1 

39.58 


A(U) 


36.0 1 

39.28 


36.0 1 

39.58 


NEG AIU) 


3 6.01 

39.28 


36.0 1 

39.58 

acT 

EXPNf N. MEM EXPNT XPFN 








IN) 


36.0 1 

39.28 


36.0 1 

39.58 


NEG IN) 


36.0 [ 

39.28 


36.0 1 

39.58 


AIN) 


56.0 1 

39.28 


56.0 } 

59.58 


NEG AIN) 


36.01 

39.28 


36.0 1 

39.58 


I U) 


36.0 1 

39.28 


36^1 

39.58 


' NEG lU) 


36. GM 

39.28 


36.0 1 

39.58 


AIU) 


36.0 1 

39.20 


36.0 1 

39.58 


NEG AIU) 


36.0 1 

39.28 


36.0 1 

39.58 

AC 

Vi I T H X PF P . MEM W I T H XPFN 








IN) 


36.01 

39.28 


36.0 1 

39.58 


NEG IN) 


56.0 1 

39.28 


36 . 0 1 

39.58 


AIN) 


36.01 

39.28 


36.0 1 

39.58 


NEG AIN) 


36.0 1 

39.28 


36.0 1 

39.58 


lU) 


36.01 

39.28 


36.0 1 

39.58 


NEG (U) 


36.0 1 

39.28 


36.0 1 

39.58 


AIU) 


56.0 1 

39-28 


36.0 1 

39.58 


NEG AIU) 


36.01 

i9.2li 


36.0 1 

39.58 



-£LX1AX1WG- -Eal NI »- OPEH A 1 1 ON 


WJIHOUr FORWAROING OF EXIEHNAL AMD l-BOX OPERANDS 




NO INDEXING 
INTERNAL EXTERNAL 
OPERAND bPERAND 

I-BOX 

OPERAND 

2.70 

INDEXING 
INTERNAL EXTERNAL 
OPERAND operand 

2.70 

I-BOX 

OPERAND 

NORMAtUED 1. 

<N) 

2. ^0 

2.70 

N£G (N) 

2W0 

2.70 

2.70 

2.70 

AiNI 

2.70 

2.70 

2.70 

2, 70 

NEG AINI 

2. 70 

2.70 

2.70 

2.70 

lU) 

2.70 

2.70 

2.70 

2.70 

NEG (U) 

2.70 

2.70 

2.70 

2.70 

AlUi 

2. 70 

2.70 

2.70 

2.70 

NEG A(U) 

2, 70 

2.70 

2.70 

2.70 

BOTH OPERANDS WITH XPEN 





IN) 

2. 70 

2.7Q 

2.70 

2.70 

NEG (N) 

2.70 

2. 70 

2.70 

2.70 

AIN) 

2.70 

2.70 

2.70 

2.70 

NEG AIN) 

2.70 

2.70 

2.70 

2.70 

lU) 

2.70 

2.70 

2.70 

2.70 

NEG lU) 

2.70 

2.70 

2.70 

2.70 

AlU) 

2*70 

2, 70 

2.7Q 

^ 2.70. . .. - - - - 

NEG AIU) 

2. 70 

2.70 

2.70 

2.70 

AC EXPNT N* MEM EXPNT XPFN 





IN) 

2.70 

2. 70 

2^70 

2.70 

NEG IN? 

2. 70 

2.70 

2. 70 

2.70 

AIN) 

2.70 

2.70 

2.70 

2.70 

NEG A(NI 

2.70 

2.70 

2.70 

2.70 

<U) 

2.70 

2. IQ 

2.70 

2.70 „ . _ 

NEG lU) 

2,70 

2.70 

2.70 

2.70 

AIU) 

2. 70 

2. IQ 

2.70 

2.70 ^ - - 

NEG AIU) 

2.70 

2.70 

2.70 

2.70 

AC WITH XPEP, MEM WITH XPEN 




- ■- • - . - - - - - - 

IN) 

2.70 

2. 10 

2.70 

2.70 

NEG IN) 

2.70 

2. IQ 

2.70 

2.70 

AIN) 

2.70 

2. IQ 

2.70 

, 2.7.Q 

NEG AIN) 

2.70 

2,70 

2.70 

2.70 

lU) 

2.70 

2.70 

2.70 

2.70 

NEG iU) 

2. 70 

2.70 

2. 70 

2.70 

AIU) 

2.70 

2.70 

2.70 

2.70 


NEC AJU) Z.ro 2. IQ 2.70 2.70 
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FtUATIfMG POINI D- OPtHATION. W 1 THUU ! F OK w AKp 1 NG OF FXitRNAL AND I-bQX uPtKANUS 


NO INDEXING INDEXING 





IN lEKNAE 

EXfERNAL 

I~B0X 

1 N TERNAL 

EXTERNAL 

i-bOX 




OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 


NORMAL iXED i. 

{ N ) 


3,00 

5.00 


5.00 

3.00 


NEG 

(NI 


5.00 

5.00 


5.00 

5.00 



AIN) 


i.OO 

5.00 


5.00 

5.00 


NEG 

A( N ) 


5.00 

5.00 


5.00 

5.00 



(U) 


3.00 

5.00 


3.00 

5. 00 


NEG 

lU) 


5.00 

i.OO 


5.00 

5.00 



AI U) 


5.00 

5.00 


5.00 

5.00 


NEG 

AID) 


5.00 

5.00 


5.00 

5.00 


BOTH OPERANDS WITH ; 

KPFN 









( N ) 


3.00 

3.00 


5.00 

5.00 


NEG 

IN) 


5.00 

5.00 


5.00 

5.00 



AIN) 


5.00 

3.00 


5.00 

5.00 


NEG 

AIN) 


5.00 

3.00 


5.00 

5-00 



1 U) 


5.00 

3.00 


5.00 

5.00 


NEG 

lU) 


3.00 

3.00 


i.OO 

5.00 



AI U) 


5.00 

3. 00 


5^00 

5,00 


NEG 

A( U) 


5.00 

3.00 


5.00 

5.00 

AC 

CXPNT N. MEM EXPNT 

XPFN 









IN) 


5.00 

3.00 


5.00 

5,00 


NEG 

IN) 


5.00 

3.00 


5.00 

5.00 



AIN) 


5.00 

3.00 


5.00 

5.00 


NEG 

AIN) 


5.00 

3.00 


5.00 

5.00 



ID) 


5.00 

3.00 


5.00 

5.00 


NEG 

I U) 


5.00 

3.00 


5.00 

5.00 



AIU) 


5.00 

3.00 


3.00 

5.00 


NEG 

AI U ) 


5.00 

3.00 


5.00 

5.00 

AC 

WITH XPEP. MEM WITH XPFN 






' ■ - ^ ■ ■■■■ ■ ■ ■ ■ . 



I N ) 


5.00 

3.00 


5.00 

5.00 


NEG 

IN) 


5.00 

3.00 


5.00 

5.00 



AIN) 


5.00 

3.00 


5.00 

5.00 


NEG 

AIN) 


5.00 

3.00 


5.00 

5.00 



lU) 


3.00 

3.00 


5.00 

5.00 


NEG 

lU) 


5.00 

3.00 


5.00 

3-00 



AIU) 


5.00 

5.00 


5.00 

i.OO 


NEG 

AIU) 


5.00 

5.00 


3.00 

5.00 



FtOAIINO POINT / OPERAriON. W1 IHOUI FORWARDING OF tXllRNAL AND I-llCX OPtRANU 





NO INDEXING 



INDEXING 





internal 

EXTERNAL 

I-BOX 

internal 

EXTERNAL 

I-BOX 




OPERAND 

OPERAND 

OPERAND 

OPLRAND 

OPERAND 

OP) RAND 


NORM/alZED J. 

IN) 


r.so 

7.50 


7.50 

7.50 


NEG 

IN) 



7.50 


7,50 

7.50 



AIN) 



7,50 


7,50 

7.50 


NEG 

AIN) 



7.50 


7.50 

7.50 



tU) 


^.t>0 

7.50 


7.50 

7.50 


NEG 

tU) 


7.bO 

7.50 


7.50 

7.50 



AIU) 


r.bo 



7.50 

. 7,50 


NEG 

AI U) 



7.50 


7.50 

7.50 

BOTH 

OPERANDS WITH XPEN 









IN) 



7.50 


7.50 

7.50 


NEG 

IN) 


7.50 

7.50 


7.50 

7.50 



AIN) 


7.50 

7.50 


Z.50 

7.50 


NEG 

AIN) 


7.50 

7.50 


7.50 

7.50 



lU) 


7^50 

7.50 


7.50 

7.50 


NEG 

lU) 


7.50 

7.50 


7.50 

7.50 



AIU) 


?,‘>0 

7,50 


7.50 

7.50 


NEG 

AIU) 


7.50 

7.50 


7.50 

7.50 

EXPNT 

N. MEM EXPNT 

XPEN 









IN) 


7,50 

7.50 


7.50 

7.50 


NEG 

IN) 


7.50 

7.50 


7.50 

7.50 



AIN) 


7.50 

7.50 


7.50 

7.50 


NEG 

AIN) 


7.50 

7.50 


7.50 

7.50 



lU) 


7.50 

7.50 


7.50 

7.50 


NEG 

lU) 


7.50 

7.50 


7.50 

7.50 



AIU) 


7.50 

7.50 


7.50 

7,50 


NEG 

AIU) 


7.50 

7.50 


7.50 

7.50 

. W ir H 

XPFP. MEM WITH XPEN 









IN) 


7.50 

7.50 


7.50 

7.50 


NEG 

I N ) 


7.50 

7.50 


7,50 

7.50 



AIN) 


7.50 

7.50 


7.50 

7.50 


NEG 

AIN) 


7.50 

f.^jQ 


7.50 

7.50 



I U) 


7.50 

7.50 


7.50 

7.50 


NEG 

I U) 


7.50 

7.50 


7.50 

7.50 



AIU) 


7.50 

7.50 


7.50 

7.50 


NEG 

AIU) 


'7.50 

7.50 


7.50 

7.50 
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fLQAriMG POINT 0/ QPtKAI10N-» WITHOUT fURWAKDING OF IfXTGKNAL AND I-BOX QPtHANDS 




NO INDEXING 



INDEXING 




INTERNAL EXTEKNAL 

I-BOX 

INTERNAL 

EXTERNAL 

I-BOX 



OPERAND OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 


NORMALIZED 1. 







<N) 

9.61 

9.60 


9.61 

9.60 


NEC <N) 

9.61 

9.60 


9.61 

9.60 


AIN) 

9.6 1 

9.60 


9.6 1 

9.60 


NEG AIN) 

9.61 

9.60 


9.6 1 

9.60 


lU) 

9.61 

9.60 


9.61 

9.60 


NEG (U) 

9.61 

9.60 


9.61 

9.60 


AlU) 

9.61 

9.60 


9.6 1 

9.60 


NEG AID) 

9.61 

9*60 


9.6 1 

9.60 


BOTH OPERANDS WITH XPFN 







IN) 

9.6 1 

9.60 


9.6 1 

9.60 


NEG (N) 

9.61 

9.60 


9.6 1 

9.60 


AINI 

9.61 

9.60 


9.6 1 

9.60 


NEG AIN) 

9.6 1 

9.60 


9.6 1 

9.60 


(U) 

9.6 1 

9.60 


9.6 1 

9.60 


NEG lU) 

9.6 1 

9.60 


9.61 

9.60 


AlU) 

„,._,9.6L, 

9.60 


9.6 1 

9.60 


NEG AlU) 

9.6 1 

9.60 


9.6 1 

9.60 


EXPNT N. MEW EXPNf XPFN 







INF. 

9.6 1 

9,60 


9.6 1 

__.9,60 . 


NEG IN) 

9.6 1 

9.60 


9.6 1 

9.60 


ainj 

9.61 

9.60 


9.6i 

9.60 


NEG AIN) 

9.61 

9.60 


9.6 1 

9.60 


(U) 

9.6 1 

9.60 


9.6) 

9.60 


NEG iu) 

9.61 

9.60 


9.6 1 

9.60 


AlUi 

9.61 

9.60 



9,6jQ ___^.., 


NEG AlU) 

9.61 

9.60 


9.61 

9.60 

AC 

WITH XPFP. MEM WITH XPFN 







IN) 

9.61 

9.60 


9.61 

9,60 _ 


NEG IN) 

9.61 

9.60 


9.61 

9.60 


AIN) 

9.6,j,^.._ 

9,60 


9.6 1 

9.6Q 


NEG AIN) 

9.61 

9.60 


9.6 1 

9.60 


IU) 

9,61 

9,60 


9.61 

9.60 _ _ _ _ __ __ _ _ 


NEG IU) 

9.61 

9.60 


9.61 

9.60 


AlU) 

9.6 1 

9.60 


9.61 

^ 9. 60 . _ . 


NEG AlU) 

9,6 1 

9.60 


9.6 1 

9.60 



FLOAriiMG point Rf OPElUllON* FORWARDING OF FXIfcKNAL AND I-BQx OPERANDS 


NO INDEXING INDEXING 





internal 

EXTERNAL 

i -BOX 

INIEKNAE 

EXTERNAL 

I-BOX 




OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPE RAND 


NORHALUFD 1* 










(N) 


fc). 70 

8. 70 


8.70 

8.70 


NEG 

IN) 


b, 70 

8. 70 


8.70 

8. 70 



A(N) 


8t/0 

8. 70 


8.70 

8. 70 


NEG 

AINI 


8^/0 

8. 70 


8.70 

8.70 



1 U I 


b.ro 

8.70 


8.70 

8.70 


NEG 

tui 


8. 70 

8. ro 


8.70 

8. 70 



AIUL,.^ 


iO . 

B*7a_ 


8 . 7Q 

J,/0 


NEC 

a[u) 


B. ro 

B. 70 


8. ro 

B. 70 

BOTH 

OPERANDS WITH ; 

KPEN 









IN) 


8, 70 

8.70 


B. ro 

B,ro 


NEG 

IN) 


H.iro 

8. 70 


8.70 

8.70 



AIN) 


B WO . 

8. 70 


8.70 

8.10 


NEG 

AIN) 


8. 70 

8.70 


8. ro 

8.70 



ID) 


8.70 

8.70 


8.70 

8.70 


NEG 

I U) 


8. 70 

8. 70 


a- ro 

8. 70 



A ! U ) 


8. 70 

8. 70 


8.70 

B.ro 


NEG 

AID) 


8*70 

8. 70 


8.70 

8.70 

txPNr 

N* MEM EXPNT 

XPFN 









IN) 


8.70 

8.70 


8. 70 

8.70 


NEG 

IN) 


8.70 

B. 70 


8. 70 

B.ro 



AIN) 


8. 70 

8. 70 


8. 70 

8.70 


NEG 

AIN) 


8. 70 

8. 70 


8.70 

8. 70 



_ iui^ 


_ 8^70 

8..M. 


^ 8^10 

8.10 


NEG 

lU) 


8.70 

8. 70 


8. 70 

8. 70 



AlU) 


8. 70 

8. 70 


8.70 

8. ?Q 


NEG 

AID ) 


8. 70 

8. 70 


8.70 

a. 70 

WI TH 

XPFP. MEM W1 IH XPFN 









iii) 


B:.70 _ 

8.70^ 


_ 8^7iT_ 

8.1^ 


NEG 

IN) 


8.70 

8.70 


a. 70 

8. 70 



AIN) 


8. 70 

B. 70 


8.7Q 

8,70 


NEG 

AIN) 


8.70 

8. 70 


8. 70 

8. 70 



lU) 


8.70 

8.70 


8,70 

8.70 


NEG 

<U) 


B. 70 

8. 70 


8.70 

8.70 



AID) 


8^M 

. 8^70 


. HslQ 

8,/iL 


NEG 

AID) 


8.70 

8. 70 


8.70 

8.70 
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50 


^FLOAflNG POIMf QPfRAflQNji ijl fHQUT FORWARDING OF FXTEK NAL AND l-BOX OP ERAND S 




NO INDEXING 



INDEXING 




INTERNAL EXIERNAL 

I~BOX 

I NTERNAL 

EXTERNAL 

I-BOX 



OPERAND OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 


NORMALUEC 1. 







(N) 

7.24 

7.24 


7.24 

7.24 


NEC iN) 

7.24 

7.24 


7.24 

7.24 


AINI 

7.24 

7.24 


7.24 

7.24 


NEC AiNl 

7.24 

7.24 


7.24 

7.24 


iui_ 

6.60 

6.60 


6,60 

6.60 


N£G lUI 

6.60 

6.60 


6.60 

6.60 


A(U» 

6.60 

6. 60 


. . 6.60 

6.60 


N£G aIuI 

6.60 

6.60 


6.60 

6. 60 


BOTH OPERANDS WITH XPEN 







(N) 

6.60 

6.6Q 


6.6Q 

6,.6Q^._ 


NEG (N) 

6.60 

6.60 


6.60 

6.60 


A( N) 

6.60 

.. 6.60 _ 


6.60 

6,60 


NEG A4N) 

6.60 

6.60 


6.60 

6.60 


(U) 

6.60 

6,60 


6.60 

6.6Q 


NEG (Ul 

6.60 

6.60 


6.60 

6.60 


A{ U) 

6,60 

6,60 


6.60 

6.60 


NEG AIUI 

6.60 

6.60 


6.60 

6.60 

AC 

EXPNT N* MEM EXPNT XPEN 







..(Nl. 

6,90 

6.90 


6.90 

6,90 


NEG INI 

6.90 

6.90 


6.90 

6.90 


AiN)„._. 

6,90 

6,90 


4,90 

^ - .. .. 


NEC AINI 

6.90 

6.90 


6.90 

6.90 


(Ul 

6,90 

6.90 


6.90 

6,90 


NEG (Ul 

6.90 

6.90 


6.90 

6.90 


A(UI 

6,90 . 

6.90 


6,90 

6.90 


NEG A(UI 

6.90 

6.90 


6.90 

6.90 

AC 

Wi TH XPEP* ~ MEM W 1 TH XPEN 




■ ■ 

, - 


(N) 

6.60 

6.60 


6.60 

6.60 


NEG (N| 

6. 60 

6.60 


6.60 

6.60 


A(N) 

6.60 

6, 60 


6,60 

6.60 


NEG AINI 

6.60 

6.60 


6.60 

6.60 


lUI 

6.60 

6.60 


6.60 

6.60 


NEG iui 

6.60 

6.60 


6.60 

6.60 


AIUI 

6.60 

6.A0 .. 


6.60 

6.60 


NEG AIUI 

6.60 

6.60 


6.60 

6.60 



KE OPERATION. WI IHOUT FQRWAkOING - Of f XTfRNAL AND l~QOX OPERANDS 





NO INDEXING 
INTERNAL EXTERNAL 

I-BOX 

INfERNAL 

INDEXING 

EXTERNAL 

OPERAND 

I-BOX 



-- - 



AH INDICATOR OFF 


OPERAND OPERAND 

OPERAND 

OPERAND 

OPERAND 


NORMALIZEC U 









- 

(N» 

1.50 

1.8 1 


1.51 

2.4 1 





NEC 

(N) 

1.50 

1.81 


l«5l 

2.4 1 






AIN) 

1.50 

1.81 


1.51 

2.4 1 





NEG 

A(N) 

1.50 

1.81 


1.51 

2.4 1 






(U> 

1.51 

1.81 


1.51 

2.4 j 





NEG 

IU» 

1.51 

1. 81 


1.51 

2.4 1 






AIU> 

1.50 

1.81 


1.51 

2.4 1 





NtG 

A(U> 

1.50 

1.81 


1.51 

2.4 J 





BOTH OPERANDS m TH XPFN 


IN) 

1.50 

1.81 

1.51 

2.41 

NEG IN) 

1.50 

1.81 

1.51 

2.4 1 

AIN) 

1.80 

l*8t 

1.5 1 

2.4 1 

NEG AIN) 

1.50 

1.81 

1.5 1 

2.4 1 

lUI 

1.50 

1.81 

1.51 

2.4 1 

NEG lU) 

1.51 

1.8! 

1.5! 

2.4 1 

AIU) 

1.51 

1.81 

1.51 

2.41 

NEG AIU) 

1.50 

1.81 

1 .5 1 

2.4 1 

AC EXPNT N. MEM EXPNT XPEN 

IN) 

1.80 

1.8) 

1.80 

2.4] 

NEG INI 

1.80 

1.8) 

1.80 

2.41 

AIN) 

1.80 

1.8) 

1.80 

2.41 

NEG AIN) 

1.80 

1.81 

1.80 

2.4 1 

lU) 

1.80 

1.81 

1.80 

2.4 1 

NEG lU) 

1.80 

1.8) 

1.80 

2.41 

AIU) 

1.80 

1.81 

1.80 

2.4 1 

NEG AIU) 

1.80 

1.81 

1.80 

2.4 1 

AC WITH XPFP. HEM WITH XPFN 

IN) 

1.80 

1.8) 

1.80 

2 .>« 1 

NEG IN) 

1.80 

1.81 

1.80 

2.41 

AIN) 

I. 80 

1.81 

1.80 

2.4 1 

NEG AIN) 

1.80 

1 . a 1 

1.80 

2.41 

lU) 

1.80 

1.81 

1.80 

2.41 

NEG tU) 

1.80 

1.81 

1.80 

2.41 

AIU) 

1.80 

I. 81 

1.80 

2.41 

NEG AIU) 

1.80 

1.81 

1.80 

2.41 



52 


flQATING_POINr._KR OPERAUON. hUHOUr EOKWAKOING OF FXftKNAl AND I-bOX UPtRANOS 




NO INDEXING 



INDEXING 




INTERNAL EXTERNAL 

I-BOX 

internal 

EXfFRNAL 

I -BOX 



OPERAND OPERAND 

OPERAND 

OPERAND 

OPERAND 

operand 

— 

AH INOlCAfOR ON 

- -- - - - 






NORMALUEO 1. 







(N) 

1.50 

1.8 I 


1.51 

^.4 1 


NEC <N) 

1.50 

).8) 


1.5 1 

^.4 1 


AIN) 

1.5 1 

1.8) 


1 .5 1 

Z.k 1 


NEG AtN) 

1.51 

1-81 


U5I 

^-.41 


lU) 

1.5) 

I. a 1 


1.51 

P.4 1 


NEC iUI 

1.50 

1.81 


1.5 1 

2.4 1 


A(U) 

U50 

1.81 


1 .5 1 

2.4 1 

— 

N£G__AIU1_.. 

1.50 

1.81 


1 . 8 1 

2.4 1 


BOTH OPERANDS WITH XPFN 







IN) 

l.bO 

1.81 


f .5 1 

2.41 


NEG (N) 

1.51 

1.81 


1.5 1 

2.4 1 


AIN) 

1.50 

1.8 1 


1.5 1 

2.4 1 


NEG AIN) 

1.5 1 

1.8i 


1.5 1 

2.4 1 


lU) 

1.5 1 

1.81 


1.5 1 

2.4 1 


NEG lU) 

__ . 1.5 J 

l.BI 


1.5 1 

2.4 1 


AlU) 

I . 5 f 

1.8 1 


1.51 

2.4 1 


NEG AlU) 

l.?>0 

1.81 


1.51 

2.4 1 

AC 

EXPNT N. MEM EXPNT XPFN 







IN) 

I.BO 

1.81 


) .80 

2.4 i 


NEG IN) 

l.bO 

1.8 1 


1.80 

2^4 1 


AIN) 

1.80 

1.81 


1.80 

2.4 1 


NEG AIN) 

1.80 

l.BI 


1 .80 

2.4 1 


<UI 

1.80 

1.81 


1 .80 

2.4 1 


NEG (Ul 

1.80 

1.8 1 


1.80 

2.4 1 


AlU) 

1.80 

1.81 


1.80 

2.4 1 

— 

NEG AlU) 

1.80 

!.8I 


1 .80 

2,41 

AC 

WITH XHFP. MEM WITH XPFN 







IN) 

1.80 

1.8 1 


r.8b 

2.4 1 


NEG IN) 

1.80 

1.81 


1.80 

2,4 1 


AIN) 

1.80 

1.81 


1.80 

2.4 1 


NEG AIN) 

J.8Q 

1.81 


1.80 

2,4 1 


lU) 

1.80 

1.8 1 


1.80 

2.4 1 


NEG IUI 

1.80 

1.3! 


! .80 

2.4 1 


AlU) 

1.80 

1.8) 


1 .80 

2.4 1 


• NEG AlU) 

1.80 

1.81 


1.80 

2,4 1 

— 

- — - 

- — 




- - 










£iJ}ALma. PQ-I NL KMGR QPJEKAllQM „ ^ Jtii rHQUI- A8.QIi4G Qf__£x 


NO INDEXING INDEXING 

in ternal e xternal „ 1-box internal ex terna l 1-BOX 

OPERAND OPERAND OPERAND OPERAND OPERAND OPERAND 
AH IN DICAT OR OFF 


NORMALIZED I. 

INI l.t>0 1.81 1.^1 2.41 

NE G . J M I ^ 81 _ .1*^1 _ 2 *kJ 

AIN) 1.S1 1.81 I.bl 2.41 

NEG AI Nl 1,81 . ^ 2,ii_L 

lU) l.bO I. 81 1.51 2.41 

NEG lU) 1.50 L-8J 1.51 2.4 1 

AIU1 1.51 l.ai 1.51 2.41 

_ MG JU Ul_ „ 1,51. 1,81 1,81 Z, 4 i „ 

JQTH OPE RANDS WITH X PFN 

IN) 1.50 1.8 1 1.51 2.4 1 

NEG (N) 1.50 1.81 1.51 2.4 I 

AIN) 1.51 1.81 1.51 2.41 

_NJEG_^A LM J , 8 1 L, 5 1 _ 2,81 

lU) 1.51 1.81 1.51 2.41 

NEG i U ) i,5TL_ _ - 1, 8 1 1, 81 2, 81 

A(U) 1.50 1.81 1.51 2.41 

NEG AIU) 1 .50 1.81 1.51 2.41 


AC EXPNT N. MEM E XPNT XPFJ1__ _ _ _ _ 

IN) 1.80 1.81 1.80 2.41 

_NEG «MI 1,80 1,81 1,80 _ _ _ 2,4 1 

AIN) 1.80 1.81 1.80 2.41 

M G AIN) 1.80 1.81 1.80 2.4 1 

iU) 1.80 1.81 1.80 2.4 1 

^ _ . „ . negl^. lu) ^ _ i ,80 1,81 um 2M 

AIU) 1.80 1.81 1.80 2.41 

_ . NEG AIU) i, 8Q _ 1, 8 1 _ J ,80 2,81 

AC WITH XPFP. MEM WITH XPFN 

IN) 1.80 1.81 1.80 2.41 

NEG INI „ 1.80 J,8L _ „ 1,80 2,41 

AIN) i.80 1.81 1.80 2.41 

NEG AIN) _ 1.80 1,81 1,80 2,4 1 

IU) 1.80 1,81 1.80 2.41 

NEG IU) 1.80 1.81 1.80 2.41 

AIU) 1.80 1.81 1.80 2.41 

NEG A(U)___ _ 1.80 1.81 _ 1.80 2.41 
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FLOATI NG PO!Nr KMGR OPERATION.^ WlJHOyT F^RWARBINQ Of IXlfcKNAL AND I-BQK DPtSANDS 



NO INDEXING 



INDEXING 



INTERNAL EXTERNAL 

D-BOX 

INTERNAL 

EXTERNAL 

I-BOX 


OPERAND OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 

AH INDICATOR ON 






NORMAL IZFC !• 






IN) 

1.50 

l.B i 


1.5 1 

2.4 1 

NEG INI 

1.51 

I.B 1 


1.51 

2.4 1 

AINI 

1.50 

i.BI 


1.5 1 

2.4 1 

NEG AIN) 

1 .50 

l.B 1 


1.5 1 

2.4 1 

I U) 

1.50 

U6 i 


1.51 

2.4 1 

NEG lU) 

K50 

I.BI 


1.51 

2.4 1 

AIU") 

1.5 1 

1.6 1 


1.5 1 

2.4 1 

NEG AIUI 

1.50 

l.B J 


1.5 1 

2.4! 

BOfH OPERANDS W 1 fH XPEN 






(N) 

1.5 1 

I.BI 


1.51 

2.4 1 

NEG IN) 

1.50 

1.81 


1.51 

2.41 

AI Nl 

1.50 

I.BI 


1.5 1 

2.41 

NEG AIN) 

1.50 

I.BI 


1.5 i 

2.4.1 

lU) 

1.50 

I.BI 


1.51 

2.4 1 

NEG lU) 

U5Q _ 

I.BI 


U5l 

2*4] 

AIUI 

1.50 

J.BI 


1.5 1 

2.4 1 

NEG AIUI 

1.50 

I.BI 


1.5 1 

2.4 1 

AC EXPNT N., MEM exPNJ XPFN 







IN) 

l.BO 



1.80 

2.4 1 

NEG IN) 

1 .BQ 

I.8J 


l.BO 

2,41. ..... 

AIN) 

l.BO 

1.81 


1.80 

2.4 1 

NEG AIN) 

l.BO 

i.BI 


1.80 

. 2-4 1 .... ... . ... . 

I U) 

i .BO 

i.BI 


i.BO 

2.41 

^..„.^..MG IU1„.„ 

„ l.BO. 

i.B1 


IrBQ 

2^..4J ._ ■ 

AIU) 

l.BO 

I.BI 


l.BO 

2.41 

NEG„,^.A1U1___ 

J.BIi 

1*B| 


1.80 

.2.*.4i - - - 

AC UIJH XPFP. MEM WITH XPFN 




IN) 

l.BO 

I.BI 


1.80 

2.41 

NEG IN1_ 

l.BO 

i.ai 


i._ao 

... . .2*.41. ^..... 

AIN) 

i.BO 

I.BI 


1.80 

2.4 1 

NEG AIN I 

l.BO 

1.81 


UBQ 

... 2*4 1 

I U) 

1.80 

i.BI 


1.80 

2.4 1 

NEG lU) 

l.BO 

1.81 


UBQ 

2-.4i._-. . 

AIU) 

1.80 

I.BI 


1.80 

2.41 

NiG,AmL„ 

I .80 

I.BI 


1 .80 

2,.4,1. : .... 









FJLOAUMi-_ 


OPlfiAUON 

. WlTHOl 




NO INDEXING 





INTERNAL 

EXTERNAL 

I-BOX 




OPERAND 

OPERAND 

OPERAND 



NORMALIZED U 






(N) 


1.80 

1.81 



NEG (N) 


1.80 

1*8) 



AIN I 


1.80 

I.Bt 



NEG AIN) 


1.80 

1.81 



(Ui- 


1.80 

j^aj 



NEG lU) 


1.80 

1.8 1 



- - -_.ATU) 


1.80 

1.81 



NEG AIU) 


1.80 

1.81 


BOFH 

OPERANDS WITH XPFN 






- . Lm ._ 


. J iiiQ 

1.81 



NEG IN) 


1.80 

1.81 



ainj 


i.ao 

1.81 



NEG AIN) 


1.80 

1.8 1 




__ lUi- 


1.80 

1.81 



NEG lUI 


I.BO 

1.81 



- - AiU 1 


1.80 

1.8 1 



NEG AIU) 


1.80 

1.8 1 

AC 

EXPNT 

N. MEM EXPNT XPFN 






- - - i.N) ... 


i.ao 

i.ai 



NEG IN) 


1.80 

1.8) 



AIN) - 


1.8D 

1.8 1 



NEG AIN) 


1.80 

1.8! 



<U) 


1.80 

1.8) 



NEG <U) 


1.80 

1.81 



• __ AIU) 


1. 80 

1.8 1 



NEG AIU) 


1.80 

1.81 

AC 

WITH 

XPFP. MEM with XPFN 






IN) 


1.80 

1.81 



NEG IN) 


1.80 

1.81 



AIN) 


_ 1.80 

1.8 1 



NEG AIN) 


1.80 

i.ai 



I U) 


1*80 

1.8! 



NEG tU) 


1.80 

1.8 1 



AIU) 


1.80 

1.8 1 

- - 

— 

NEG AIU) 


1.80 

1.8 1 


r. forwarding of tXrhKNAL AND I- 60 X OPERANDS 


INDEXING 

INTERNAL FXTL'KNAL i-BOX 
OPERAND OPERAND OPERAND 


I^jSLQ 

1-80 2.i4l 

1 -80 2.4 1 

1.80 2.41 

1.80 2.4 1 

I.BO 2.41 

i-.aQ_. Z.JL1. . 

1.80 2.41 


1.80 2.41 

1.80 2.41 

1 . 88 - 

1.80 2.41 

1.80 2.4 1 

1.80 2.41 

1.80 2.41 

1.80 2.41 



i .80 

2.4 1 

1.80 

2.4 1 

1.80 

2.4 1 

1.80 

2.4 1 

-Uaa 

- - 2. 4.1_ 

1.80 

2.4 1 

1.80 

2.4 1 

1.80 

2.4 1 


...80- 


.80 

2.4 1 

.80 

2,41 

.80 

2.4 1 

.80 

2.4 1 

.80 

2.4 1 

•lJBO 

2.4 1 

.80 

2.4 1 
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FLOATING POINT E» OPERAtlON. WITHOUT FORWARDING OF EXTERNAL AND I-BQX Q PERAM DS 


NO INDEXING INDEXING 





INTERNAL 

EXTERNAL 

I-BOX 

INTERNAL 

EXTERNAL 

I-BOX 





OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 



NORMALIZED I. 

IN) 


2.40 

2.40 


2.40 

. 2.4 J 



NEG 

IN) 

AIN) 


2.40 

2^40 

2.40 
_2.40 _ 


2.40 

2.40 

2.4 ! 

2.4 1 



NEG 

AIN) 

lU) 


2.40 

2.40 

2.40 
^^. 4JQ _ 


2.40 
_ __2.4(1. 

2.4 1 

2.41 



NEG 

lU) 

AIU) 


2.40 

2.40 

2.40 

2.40 


2.40 
2.40 

2.4 ! 

2.41 



NEG 

AIUI 


2.40 

2.40 


2.40 

2.4 I 



BOTH OPERANDS WITH : 

KPFN 

IN) 


2.40 

2.40 


2.40 

2.4 I 



NEG 

IN) 

AIN) 


2.40 

2.40 

2.40 

2.40 


2.40 
- 2.40 

2.4 1 

2.41 



NEG 

AIN) 

lU) 


2.40 

2.40 

2.40 

2.40 


2.40 

2.40 

2.4 1 

2.41 



NEG 

lU) 

AID) 


2.40 

2.40 

2.40 

2.40 


2.40 

2.40 

2 .U 1 

2.4 ! 



NEG 

AIU) 


2.40 

2.40 


2.40 

2.4 1 


AC 

EXPNT N* MEM EXPNT 

XPFN 

IN) 


2.40 

2.40 


2.40 

2.4 i 



NEG 

IN) 

AIN) 


2.40 

2.40 

2.40 

2.40 


2.40 

2.40 

2.41 

2.41 



NEG 

AIN) 

lU) 


2.40 

2.40 

2.40 

2.40 


2.40 

2.40 

2.4 1 

- 2.4 1 _ 



NEG 

lU) 

AIU) 


2*40 

2.40 

2.40 

2.40 


2.40 

2.40 

2.4 1 

2.4) 



NEG 

AIU) 


2.40 

2.40 


2.40 

2.4 1 


AC 

WITH XPFP. MEM WITH XPFN 

IN) 


2.40 

2.40 


2.40 

2.4 1 



NEG 

IN) 

AIN) 


2.40 

2.40 

2.40 

2.40 


2.40 

2.40 

2.4 1 

2.41 



NEG 

AIN) 

lU) 


2.40 

2.40 

2.40 

2.40 


2.40 

2.40 

2.4 1 

2.4 I 



NEG 

lU) 

AIU) 


2.40 

2.40 

2.40 

2.40 


2.40 

2.40 

2.4 1 

2.4 1 



NEG 

AIU) 


2.40 

2.40 


2.40 

2.41 




flOAIING PDINJ L 


OHEkAI ION 


WITHOUT fOUWAROlNG OH EXTERNAL ANO l~BOX OPERANDS 



NO INDEXING 



INDEXING 



INTERNAL EXTERNAL 

l-BOX 

INTERNAL 

EXTERNAL 

I-BOX 


OPERAND OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 

normaluec u 






(N) 

1.3 3 

i.a 1 


1.33 

2 . L 1 

NEG (N) 

1.33 

1.8 1 


1.3 3 

2.4 1 

AIN) 

1.33 

I.B) 


1.3 3 

2.4 1 

NEG AINI 

1.33 

I.Bi 


1.33 

2.4 1 

ID) 

1.33 

1.B1 


1.33 

2.4 1 

NEG lU) 

1.33 

).B 1 


1.3 5 

2.4 1 

AID) 

1.33 

I.B) 


1.33 

2.4 1 

NEG AID) 

1.33 

I.BI 


J . 3 5 

2.4 1 

MEMORY OPERAND HAS XPEN 






TNI 

1. 33 

I.BI 


1.33 

2.4 1 

NEG IN) 

1.33 

1.81 


1.33 

2.4 1 

AINI 

1.33 

I.BI 


1.33 

2.4 1 

NEG AINI 

1.33 

I.B) 


1.33 

2.4 1 

1 U ) 

1.33 

I.BI 


1.33 

2.4 ! 

NEG lU) 

1,33 

I.BI 


i .33 

2.4 1 

Aiy) 

1.33 

I.BI 


1 t33 

2«4 1 

NEG AlU) 

1.33 

I.BI 


).3 3 

2.4 1 

MEMORY OPERAND HAS U,V FLAGS 






IN) 

I t 33 

uer 


1.33 

2t4 1 

NEG IN) 

1.33 

I.BI 


1.33 

2.4 1 

AIN) 

U33 

I.BI 


!,33 

2,4 1 

NEG AIN) 

J.33 

1.61 


1.3 3 

2.4 1 

lU) 

„1.33 

j^a 1 


U 33.. 

2.4 1 

NEG lU) 

1.33 

UBI 


1.33 

2.41 

AlU) 

i t 32 

I.BI 


1.33 

2,41 

NEG AlUl 

I. 33 

I.B) 


1.33 

2.4 1 

MLHORY OPERAND HAS XPFP 






IN) 

1.33 

I.B) 


i.33 

2.4 1 

NEG in') 

1.33 

).Bi 


1.33 

2.4 I 

AIN) 

1.32 

].B ) 


1.33 

2.4] 

NEG AIN) 

1.33 

I.B) 


1.33 

2.4 1 


J.33 

I.B) 


1.33 

2.4 1 

NEG lU) 

1.33 

i.ai 


1.33 

2.4 1 

AlU) 

1.33 

I.Bi 


J.33 

2.4 1 

N£G AtUI 

1.33 

I.B) 


1.33 

2.4 i 
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58 


FLOATING POINT LWF QPfe RATIQN ^ Wl T HQUT F ORWARD I NG CF EXTERNAL AND I-BOX OPE RANDS 



NO INDEXING 
^NTEKNAL EXTERNAL 

I~BOX 

internal 

INDEXING 

external 

I-BOX 



OPERAND OPERAND 

OPERAND 

OPERAND 

operand 

OPERAND 


NORMALIZED U 

(NI 

1.33 

I.BI 


1.33 

2.41 


NEC INI 

1.32 

)«8I 


1.33 

2.4) 


AINI 

1.33 

I. 81 


1.33 

2.4 1 


NEG AINI 

f.33 

).8t 


1.33 

2.41 


lU) 

1.32 

1.81 


).33 

_ 2.41 


NEG iU) 

1.33 

1.81 


1.33 

2.4 1 


AIUI 

1.33 

I.8I 


1.33 

2.4) 


NEG ACU) 

i.32 

).8I 


1.33 

2.4 1 


M6MORV OPERAND HAS XPFN 







IN) 

1.33 

L. 8 1 


1.33 

- _ 2.4 1 


NEG INI 

1.33 

f.8| 


1.33 

2.4) 


AJN) 

1.33 

1.8) 


1.33 

2^4J 


NEG AIN) 

1.33 

I.BI 


1.33 

2.4 1 


<U) 

_ 1.33 _ 

1.8) 


_ 1.33 

„„2.4L 


NEG <U) 

1.33 

1.81 


1.33 

2.4 I 


AlU) 

U33 

_ ).^i_ 


1.33 

^ 4 ) 


NEG AlU) 

1.33 

1.81 


1.33 

2,4 1 


MEMORY OPERAND HAS U,V FLAGS 







(N> 

1.33 

1.81 


1.33 

2.41 


NEG (N» 

1.33 

1.81 


1.33 

2.41 


A(N) 

1.33 

1.81 


1.33 

2.41 


NEG AtN) 

1.33 

i.OI 


1.33 

2.4 i 


tUJ 

1.33 

1,8 i 


1.33 

2,4! 


NEG lU) 

1.33 

1.81 


1.33 

2.41 


AtUi 

1.33 

1.8! 


l.ii 

2.41 


NEG AlU) 

1.33 

i.ai 


1.35 

2.41 


MEMORY OPERAND HAS XPFP 







iNI 

1.31 

1.81 


1.13 

2.41 


NEC INI 

1.33 

1.81 


1.33 

2.41 


AINI 

1.33 

I.BI 


1.33 

- 2.H 1 


NEG AINI 

1.33 

1.81 


1.33 

2.41 


lU) 


Ijl81 




_ 2,4i 


NEG <U| 

1.35 

1.81 


1.33 

2.41 

1 ' 

AlUi 

1.33 

1.81 


If 43 

2.4! 


NEG AIM! 

1.33 

1.81 


i,43 

2,H! 





EXTERMAL- _ AND IriEOX- OPERANDS 


NO INPEXI’NG INDEXING 




INTERNAL 

EXTERNAL 

I-BOX 

INTERNAL 

EXTERNAL 

I-QOX 



OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 

NORMALIZED !• 

IN) 


U40 

U8) 

1 

I.l4 1 

2.4 1 

NEG 

IN) 


U4I 

1.8) 


1.41 

2.41 


AtN) 


1.40 

I.8I 


1.4) 

2.4 1 

NEG 

AINI 


).40 

1.81 


1.4 t 

2.41 


lU) 


t.40 

1 . 8 i 


1.41 

2.4 1 

NEG 

lU) 


U4) 

1.81 


).4) 

2.4 1 


ACUI 


U40 

1.6) 


1.4) 

2.43 

NEC 

AlU) 


1.40 

i.ai 


1.4 ) 

2.41 

MEMORY OPERAND HAS 

XPFN 








IN) 


I .40 

i.ai 


1.41 

2.4 1 

NEG 

IN) 


I. 41 

1.8) 


).4 I 

2.43 


AIN) 


1.40 

3.81 


1.4 1 

2-4 1 

NEG 

AiNI 


U4I 

1.81 


1.4 1 

2.41 


lU) 


1.40 

3.81 


_ 1^4 L _ 

2.4 1 

NEG 

lU) 


1.40 

1.81 


1.4 1 

2.4) 


AIU) 


1.40 

1.81 


1.4 1 

2.41 

NEG 

AIU) 


1.40 

1.81 


1.41 

2.4 1 

MEMORY OPERAND HAS U«V 

FLAGS 








IN) 


1.4) 

3.83 


1.43 

2.41 

NEG 

(Nl 


1.40 

1.81 


1.41 

2.41 


AiNI 


1.40 

1.81 


1.4 1 

2.41 

NEG 

AIN) 


1.40 

1.81 


1.41 

2.4 i 


lU) 


1.40 

1.8) 


1.43 

2.41 

NEG 

ID) 


1.40 

1.81 


1.41 

2.41 


AIU) 


1.40 

1.81 


1.4 1 

2.4 1 

NEG 

AIU) 


1.40 

1.81 


1.4) 

2.4 1 

MEMORY OPERAND HAS ; 

XPFP 








IN) 


1.40 

1.81 


1.4 1 

2.4 1 

NEG 

IN) 


1.40 

1.81 


1.4 1 

2.41 


AIN) 


1.40 

1.61 


1.4 I 

2.4 1 

NEG 

AIN) 


1.40 

1.81 


1.41 

2.4 1 


lU) 


).4I 

).8) 


1.4 1 

2.41 

NEG 

lU) 


1.40 

1.61 


1.4 1 

2.4 1 


AIU) 


1.40 

1.8) 


1.4 1 

2.4 1 

NEG 

AtUI 


1.41 

1.8) 


1.4 1 

2*41 


59 



60 


F L 0 A T I N G P 0 I NI. DI WF .QP£R_A IIQ^ i. W I LHiJU L FQRmRD li^O^JD£^^Xr£RN AL_ AND_.J^^ 


NO INDEXING INDEXING 



INTERNAL 

EXTERNAL 

I -BOX 

INTERNAL 

EXTERNAL 

l-BOX 


OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND, 

NORMALIZED 1. 







IN) 


U4I 

1.81 


1.4 1 

2.4 ) 

NEG IN) 


1.40 

1.8) 


1.41 

2.4 i 

AIN) 


1.40 

1.8) 


1.4 ! 

2.41 

NEG AIN) 


U40 

I. 81 


1.4 1 

2.4 1 

lU) 


1.40 

1.81 


1.4) 

2.4 1 

NEG lU) 


1.40 

1.61 


1.4) 

2.4 1 

AID) 


1.40 

)»8) 


1.4 ) 

2.4 i 

NEG AtU) 


i.4) 

).8S 


1.4 ) 

2.41 

MEMORY OPERAND HAS XPfN 







' IN) 


1.41 

).8L 


L.4) 

2.4) 

NEG IN) 


1.40 

I. 81 


1.4) 

2.4 1 

AIN) 


i.4) 

1.8) 


).4 ) 

2.4) 

NEG AIN) 


1.40 

1.6 ) 


1.41 

2.41 

lU) 


1.40 

].8i 


).4I 

2.41 

NEG lU) 


i.4 ) 

3.81 


1.4) 

2.4 1 

A4U) 


1.4) 

i.8) 


__ _ 1.40 _ 

2.1*1 

NEG AiU) 


1.40 

e.8i 


1.4) 

2.4) 

MEMORY OPERAND HAS U,V FLAGS 







IN) 


U40 

fi.83 


1.4) 

.2.4 )_ . 

NEG (Ni 


1.40 

1.8) 


1.41 

2.41 

A(N) 


1.40 

1.8) 


1,4 I 

2.4 1 

NEG AIN) 


t.40 

1.8) 


1.4) 

2.4) 

lU) 


1.40 

).8) 


1.4 ) 

2.41 

NEG (U) 


1.40 

I.6I 


1.4 ) 

2.4) 

AIU) 


1.40 

1.61 


1*41 

2.4 1 

NEG AIU) 


1.40 

1.8) 


1.41 

2.41 

MEMORY OPERAND HAS XPFP 







IN) 


i.40 

1.81 


1.4 ) 

2.4) 

NEG IN) 


i.4l 

1*81 


1.4 ) 

2.4) 

AIN) 


1.40 

).8) 


1.41 

2.4) 

NEG AIN) 


i.40 

1.81 


1.4) 

2.4) 

lU) 


i.40 

3.8) 


1.4 I 

2.41 

NEG lU) 


1.40 

3.3) 


1 .4 1 

2.41 

AIU) 


1.40 

).8I 


1.4 ) 

2.4 ) 

NEG AIU) 


i.40 

1.31 


1.4 1 

2.4) 




JulJHOU 1 -EORWAaO IWG OF £X f ERFtAL AFIO-I^BOX OPERANOS 




NO INDEXING 
INTERNAL EXTERNAL 

1-BQX_ . 
OPERAND 

l.NIER.NAL_ 

OPERAND 

INDEXING 

external 

.l-i}OX___ _ _ _ .. - -- 



OPERAND OPERAND 

operand 

OPERAND 

NORMAL I^ED 1. 

IN) 

4.36 

4.06 


4.36 

4.07 

NEG 

<N) 

4.37 

4.06 


4.37 

4.0/ 


AIN) 

4.37 

4.06 


4 .J 7 _ 

4.0 7 - - 

NEG 

AIN) 

4. 16 

4.06 


4.36 

4.07 


lU) 

4.3/ 

4.06 


4.37 

. 4..07 - - - - 

NEG 

lU) 

4.3/ 

4.06 


4.37 

4.07 


AlU) 

4.36 

4.06 


4.36 

4.01 

NEG 

AlU) 

4.37 

4.06 


4.37 

i 

o 

• 

MEMORY OPERAND HAS : 

XPEN 







_ IN) 

4.3/ 

4.06 


.4.37 

4.-0 7 . . - - - . - 

NEG 

IN) 

4.37 

4.06 


4.37 

4.0/ 


AIN) 

4.36 

4.06 


4.36 

4.07 ^ 

NEG 

AIN) 

4.3/ 

4.06 


4.36 

4.07 


IUj_ 

4.37 

4,06 


4^37 

4..0 7 . 

NEG 

lU) 

4.37 

4.06 


4.36 

4.07 


AlUI 

4.37 

J4,06 


4.37 

.4..0.7 

NEG 

AlU) 

4.36 

4.06 


4.36 

4.07 

MEMORY OPERAND HAS U,V 

FLAGS 








4.37 

ii.06- 



4.07 - - 

neg' 

IN) 

4.36 

4.06 


_ 

4.36 

4.07 


liNi-- 

4.37 

4,06 


4.36 

4..07 . - - - 

MEG 

AIN) 

4.37 

4.06 


4.37 

4.07 


lU) 

4.36 

4.06 


4.36 

4.07 

NEG 

(U) 

4.36 

4.06 


4.36 

4.07 


AlU) 

, Jt.31 

^_4.Q6 


4. 31 

- 4.01 - - 


AlUI 

4.36 

4.06 


4.36 

4.07 

MEMORY OPERAND PAS : 








IN) 

4.36 

4.06 


4.36 

4.07 _ __ „ . 

NEG 

INt 

4.37 

4.06 


\ 4.36 

4.07 


AtN> 

4.37 

4,Q6_ 


4.3 7 

. 4.07 _ _ . - 

NEG 

AIN) 

4.37 

4.06 


4.37 

4.07 


AMl^ 

4.36 

4,Q6 


4.36 

-.-^4.07 - 

NEG 

lU) 

4.37 

4*06 


4.36 

4.07 


AlU) 

4.37 

4.06 


4.37 

4.07 , i _ _ 

NEG 

AlUI 

H.57 

4.06 


4.36 

4.07 


61 



62 


F IQAT I NG POINT Mt ., Q PeR AII QM^ MlIiiimT AN D ( -fl 



NO INDEXING 
INTERNAL EXTERNAL 

I-BOX 

INDEXING 
INTERNAL EXTERNAL 

I-BOX 


OPERAND OPERAND 

OPERAND 

OPERAND OPERAND 

OPERAND 

NORMALIZED 1. 





<N) 

4.79 

8.46 

4.93 

9.89 

NEG im 

4.93 

8.68 

4.81 

9.67 

AIN) 

4.80 

„a*46_ 

_4^93 

9.89 

NEG AIN) 

4.93 

8.68 

4.80 

9.67 

<U) 

4,52 

7.86 

_ _ _ _ _ 4.52. 

9.07 

NEG lU) 

4.52 

7.86 

4.52 

9.07 

A(U) 

4.52 

7.86 

4.52 

9.07 

NEC AIU) 

4.52 

7.86 

4.52 

9.07 

MEMORY OPERAND HAS XPEN 





IN) 

4.52 __ 

r^6. 

4.52 

__ . 

NEG IN) 

4.52 

7.86 

4.52 

9.07 

AIN) 

_ _ 4_. 52 _ 

7.86 

4 1,52 

... 9..0 7 

NEG AIN) 

4.52 

7.86 

4.52 

9.07 

UJ) 

_ _ 4.52 _ 

?.86 

4.52 

9.07 _ _ _ _ 

NEG lU) 

4.52 

7.86 

4.52 

9.07 

..AIU) 

4.52 

7.86 

4.52 

9.07 

NEG A(U) 

4.52 

7.86 

4.52 

9.07 

MEMORY OPERAND HAS U,V FLAGS 





IN) 

4.64 

8*46 

4.62 

9.67 

NEG IN) 

4.65 

8-46 

4.64 

9.67 

AIN) 

4.65 

8.A6 

4.63 

9.62 _ . . _ 

NEG AIN) 

4.66 

8.46 

4.64 

9.67 

lU) 

4.61 

8.46 

4»64 

9.67 

NEG lU) 

4.63 

8.46 

4.64 

9.67 

AIU) 

4.64 

8-1*6 

4.62 

9.67 ^ „ _ 

NEG AIU) 

4.65 

8.46 

4.65 

9.67 

MEMORY OPERAND HAS XPEP 





(N) 

4.67 

8.46 

4.62 

9.67 __ ___ 

NEG IN) 

4.65 

8.46 

4.62 

9.67 

AIN) 

4.62 

8.46 

_ 4.62_ 

9.67 _ _ _ _ „ 

NEG AIN) 

4.62 

8.46 

4.65 

9.67 

lU) 

4.65 

8.46 

4.65 

9.67 

NEG lU) 

4.65 

8.46 

4.62 

9.67 

AIU) 

4.63 

8.46 

4.63 

_9^AZ 


4,62 9.67 


NEG A(U) 


4-62 


8.46 



FLOATING -£OXM- HtMG OPE R AU WJJHQUL FOR w AHOJTjG--0TL_£XI£aN AL ■ ANq -L--^a OX- 0 P eRAMOG 




NO INDEXING 



INDEXING 




INTERNAL EXTERNAL 

l-BOX 

INTERNAL 

EXTERNAL 

I-BOX 



OPERAND OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 

NORMAiIZCC 

IN) 

4.80 

8.46 


4.93 

9.89 

NEC 

EN) 

4.93 

8.68 


4.8) 

9,67 


...ALNI- 

4.81 

8.46 


4.9 3 

9.89 

NEG 

A(N} 

4.93 

8.68 


4.8 ) 

9.67 


iUL 

4.S2 

7.86 


4.52 

9.07 

NEG 

(U) 

4.82 

8.46 


4.82 

9.67 


A4U) 

4.52 

7.86 


4.52 

9.07 

NEG 

AIU» 

4.82 

8.46 


4.82 

9.67 

MtMQRY OPERAND HAS : 

KPFN 







IN) 

...... _ ... 4.52 . 

7.86 


Jt.a2 

9.0? 

NEG 

IN) 

4.52 

7.86 


4.52 

9.0? 


AIN) 

4.52 

T.86 


4.52 

9.07 

NEG 

AIN) 

4.52 

7.86 


4.52 

9.0 7 


iUi_ 

4.52 

1^86 


4.52 

9.07 

NEC 

lU) 

4.52 

7.86 


4.52 

9.0? 


alui 

4.52 

?._a6 


4.52 

9.117 

~'’”neg’ 

AlUl 

4.52 

7.86 


4.52 

9.0? 

MEMORY OPERAND HAS U,V 

FLAGS 







tN) 

4.63 




9.67 

NEG 

IN) 

4.60 



8.46 


4.63 

9,67 


AINI 

4.65 



4.6 a 

9.67 

NEG 

AIN) 

4.62 

8.46 


4.65 

9.6? 


lU) 

4.6i 

8.46 


4.62 

9.6? 

NEG 

lU) 

4.63 

8.46 


4.62 

9.6? 


AlU) 

^ 4.65 

8.46 



_ 9.6? ^ _ _ . 

NEG 

A(U) 

4.65 

8.46 


4.64 

9.6? 

ME MQRY OPER AND^^^^^H 

KPFP 







IN) 

4.6f 

8.46 


4.63 

9.67 

NEG 

IN) 

4.62 

8.46 


4.62 

9.6? 


AIN) 

4.60 

8.46 


4 ,.6 3 

9.6? 

NEG 

AIN) 

4.65 

8.46 


4.63 

9.67 


tU) 

4.63 

8,46 


4.65 

9*61 

NEG 

tui 

4.62 

8.46 


4.64 

9.67 


AlU) 

4.64 

8*46 


4.64 

9.67 

NEG 

AlUI 

4.6T 

8.46 


4.64 

9.67 


63 



EFFECfIVE ADDRESSES 


ONE 2040 


ADDRESS FIELD NOT INDEXED 

IN) 2>40 2>40 

NEC IN) 2.40 2«40 

kun 2jJtQ 2«4.Q. 

NEC AINI 2«40 2.40 

LUJ ZmM. 

NEG lU) 2.40 .. 2«40 

Aim 2t 4Q 2sjiQ- 

NEQ AlU) 2*40 2*40 


ADDRESS FIELD IS INDEXED 

LN.L ■- Z »M 2^Jia 

NEG IN) 2,40 2.40 

„.2.i.kQ. 

NEG AIN) 2.40 2.40 

ULU 2.40 2.40 

NEG lUI 2.40 2.40 

ACU) 2.40 _ 2. 40 

NEG ACU) 2.40 2.40 


64 


! 








-tiOAIlNt. POINT SHF 


SHJFJ I SHIFT i SHIFT 6 SHIP Y V SHJFJ i2 SHIFT 9S 


ADDfttSS FItLD NOT INLiEXfcD 

INI 1.M 1,00 2,10 .<.40 2, TO 8, TO 

NEG INI 1.80 i.ao 2.io /.4Q 2.(0 0. TO 

, AIN) Ltflo. 1.00 2 S.1 0 2 , *4 0 _ __ ^ 2 » Z Q - _ 8,Z0 

NEG AINI 1.80 1.80 2, 10 2.40 2. TO 8. TO 

(U) l.aO 1.80 2.10 2.40 2. TO 0. TO 

NEG lUI 1.80 I.BO 2.10 2.40 2. TO O.TO 

Aiui i.ao J.ao 2.10 2.40 2 . to u.to 

NEG AlU) 1,80 1.80 2,10 2.40 2. TO O.TO 


A0U8ESS FIELD IS INDEXED 

i-Ni !.aa_ - I.ao 2.10 2.40 2.40 a. to 

NEG INI 1.80 1.80 2.10 2.40 2.40 8. TO 

AiNI 1.80 1,80 2.10 2.40 2.40 B.TQ 

NEG AINI 1.80 1.80 2.10 2.40 2.40 8. TO 

im Li^a 2.JQ 2.40 2,40 ^8.10. 

NEG lUI 1.80 1.80 2.10 2.40 2.40 O.TO 

- AiUl J.ao 1,80 2. 10 2.40 2.40 U.TO 

NEG AIUI 1.80 1.80 2.10 2.40 2.40 O.TO 



FLO A TING POINT + OPERATION. WITH 


FOR WARDING OF EXTERNAL AND l-BOX OPERANDS 


NO INDEXING INDEXING 




INTERNAL 

EXTERNAL 

i-aox 

internal 

EXTERNAL 

I-BOX 



OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 


NORMALIZED 1. 








IN) 

4.37 

2.4 1 

2.27 

4.37 

2.4 1 

2.41 


NEG IN) 

4.37 

2.4 1 

2.27 

4.3 7 

2.4) 

2,41 


AIN) 

4.37 

2.4 1 

2.27 

4.37 

2.41 

2.4 1 


NEG AIN) 

4.37 

2,41 

2.27 

4.37 

2.4 1 

2,4 ) 


iU) 

3.60 

2.4 1 

1.81 

3.60 

2.4 1 

2.41 


NEG IU) 

3^60 

2.4 1 

i.ai 

3.61 

2.4 1 

2.4 1 


AIU) 

3.60 

2.4 1 

1.8) 

3.6) 

2.4 1 

2.41 


NEG AIU) 

3.60 

2,41 

).8i 

3.61 

2.4 1 

2.4 1 


BOfH OPERANDS WITH XPFN 








IN) 

3.60 

2.41 

).8I 

3.61 

2.4 { 

2.41 


NEG IN) 

3.60 

2,41 

l.ai 

3.6 1 

2.4) 

2.41 


AIN) 

3.60 

2,4) 

1.81 

3.61 

2.4 1 

2.41 


NEG AIN) 

3.60 

2,4) 

1.81 

3.6 1 

2.41 

2.41 


IU) 

3.60 

2.4) 

i.a ) 

3.61 

2.4 1 

2.41 


NEG 4U) 

3.60 

2.4) 

).8I 

3.61 

2.4) 

2.4) 


AIU) 

3.60 

2.41 

i.ai 

3.60 

2.4 1 

2.4) _ _____ 


NEG AIU) 

3.60 

2.41 

l.ai 

3.61 

2.41 

2.41 

AC 

EXPNT N. MEM EXPNT XPFN 








IN) 

3.90 

2.41 

).8) 

3.90 

2,41 

2.41 


NEG IN) 

3.90 

2.4) 

).a ) 

3.90 

2-4 1 

2.41 


AIN) 

3.90 

2.4) 

).8I 

iJ0„_ 

41 

2.41 


NEG AINI 

3.90 

2.4 1 

).3) 

3.90 

2.4 1 

2.41 


IU) 

3*90 

2.41 

l.ai 

3.90 

2.4 1 

2.4 1 


NEG IU) 

3.90 

2.41 

l.ai 

3.90 

2.41 

2.4) 


AIU) 

3,90 

2,41 

1.31 

3.90 

2.41 

2.4) _ „ _ 


NEG AIU) 

3.90 

2.4) 

|.8i 

3.90 

2.4 1 

2.41 

~AC 

WITH XPEP. MEM WITH XPFN 








IN) 

3,90 

2.41 

1.81 

3*9J) 

2.41 

2,4 i 


NEG IN) 

3.90 

2.41 

1.8) 

3.90 

2.41 

2.4 1 


AIN) 

3.90 

2.4 1 

1.81 

3.90 

2.4) 

2._!Li ■ - - — - - - - 


NEG AIN) 

3.90 

2.4) 

1.81 

3.90 

2.41 

2.4 I 


IU) 

3.90 

2.41 

1.81 

3.90 

. ^,41 _ 

. _^.4 I _ _ . _ _ ___ _ _ 


NEG IU) 

3,90 

2.41 

I.ai 

3.90 

2.41 

2.41 


AIU) 

3.90 

2.4 1 

l.ai 

3^90 

2,4 l_ 

2,4) 


NEG AIU) 

3.90 

2.4) 

l.ai 

3.90 

2.41 

2.4) 



■ELQ A UN £ PQ 1 NT. - -.D.± ,OP £ R AT ! OhU htl TH 








NO INDEXING 



INDEXING 






INTERNAL 

EXTERNAL 

I -BOX 

INTERNAL 

EXTERNAL 

I-BOX 





OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 



NORMALIZED U 

(N) 

4.43 

2^58 

2.57 

4.43 

2.58 

2.58 


! 

N£G 

INI 

15.01 

2.58 

2.57 

15.01 

2.58 

2.58 




A<N) 

4.43 

2.58 

2.57 

4-43 


2.58 



NEG 

AIN) 

15.00 

2.58 

2.57 

15.01 

_ 

2.58 

2.58 




<U) 

3.90 

2.4 1 

1.81 

3.90 

2.4 1 

2.4 1 



NEG 

(U) 

4.20 

2.41 

1.8) 

4.20 

2.4 1 

2.4 1 




A(U) 

3.90 

2.41 

1.81 

3.90 

2.4 1 

2.4 1 



NEG 

AIU) 

4.20 

2.41 

l.B) 

4.20 

2.4 1 

2.4 1 


BOTH 

OPERANDS WITH XPFN 










iN) 

3.90 

2.41 

1.81 


2.4 1 

2.4 1 



NEG 

IN) 

3.90 

2.41 

1.81 

3.90 

2.41 

2.41 




AiN) 

3.90 

2*41 

1.8) 

3.90 

2.4 1 

2.4 1 



NEG 

A(N) 

3.90 

2.4 1 

1.81 

3.90 

2.4 1 

2.4 1 




(U) 

3.90 

2.41 

1.81 

3.90 

2*41 

2.4 1 



NEG 

(U) 

3.90 

2.41 

).81 

3.90 

2.4 1 

2.4 1 




AIU) 

3.90 

2.4 1 

1.8 1 

3.90 

2»kl 

2.4 1 



NEG 

AI U) 

3.90 

2.41 

1.8) 

3.90 

2.41 

2.41 

AC 

EXPNT 

N. MEM EXPNT 

XPFN 










IN) 

4.20 

2.41 

2. 10 

4.2o 

2 .^4 1. 

2.4I_ ^ 



NEG 

IN) 

4.20 

2.41 

2.10 

4.20 

2.4 1 

2.4 1 




AINt . 

4.20 

2.41 

2 . ro 

4.20 

2*4 1 

2*.4„l 



NEG 

AIN) 

4.20 

2.4) 

2. 10 

4.20 

2.4 1 

2.4 1 




lUI 

4.20 

2.41 

2. 10 

4.20 

2.4 1 

2.4 1 



NEG 

I U) 

4.20 

2.41 

2* 10 

4.20 

2.4 1 

2.4 1 




AIU) 

4.20 

2.41 

2_*Ji)_ 

4.20 

2.4 1 




NEG 

AIU) 

4.20 

2.41 

2. )0 

4.20 

2.4 1 

2.4 1 

AC 

wTth 

XPFP. MEM WITH XPFN 










IN) 

4.20 

2.41 

2. 10 

4.20 

2.41 

2.41 



NEG 

IN) 

4.20 

2.4 ) 

2. 10 

4.20 

2.4 1 

2.41 




AIN) 

4.20 

2.41 

2. 10 

4.20 

2.4) 

._.2.4.i 



NEG 

AIN) 

4.20 

2.41 

2.10 

4.20 

2.4 1 

2-4 1 




lU) 

4.20 

2.41 

2. 10 

4.20._ 

2,4 1 

2.4 1 



NEG 

tU) 

4.20 

2.41 

2. 10 

4.20 

2.4 i 

2.4 1 




AIU) 

4.20 

2.41 

2. )0 

4.20 

2.4 

2.4 1 


4*20 


2.4J 


2.4 1 


2.4 \ 


NEG A(U) 


2. 10 


4.20 



68 


f JLMI1N 6 m UtiL jL-,.-Qe£aAJ £QRtf ABQlNG Of EXIEHNAL AND HbQX OPERANDS 



NO INDEXING 
INTERNAL EXTERNAL 

I-BQX 

INTERNAL 

INDEXING 

external 

IrBQX 


OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 

NORHAtlZED i* 

(Nl 

3*60 

2. 41 

_ l,B! 

3.61 

. 2.4 1 

2.41 

NEG INI 

3*60 

2.41 

I.BI 

3.6) 

2.4! 

2.4) 

AIN3 

3.60 

2.4! 

uai 

3.6L__ 

2.41 

2.4! 

NEG A(N3 

3.60 

2.41 

1.8) 

3.61 

2.4) 

2.41 

lUi 

3.60 

2.9 1 

1.8) 

3.6 1 

2.4 i 

2.4) 

NEG lUI 

3.60 

2.41 

t.di 

3.6) 

2.4) 

2.4! 

AlUi 

3.60 

2.41 

_ i.ai 

3.61 

2.91 

2.41 

NEG AID) 

3.6) 

2.41 

i.ai 

3.6) 

2.4) 

2.4 ) 

BOfH OPERANDS WITH XPFN 







f N> 

3.60 

2.41 

1.8) 

3.6 1 

2.^91 

2^41 

NEG <N) 

3*60 

2.4] 

1.3) 

3.61 

2.4 I 

2.41 

A(N> 

3.60 

2.41 

1.8 1 

3.61 

2.4! 

2.4) 

NEG AIN) 

3.60 

2.41 

1.81 

3.6 1 

2.4) 

2.4) 

lU) 

3.60 

2.4 i _ 

i^ai 

3.6) 

2.91 

2.4) 

NEG lU) 

3.60 

2.41 

1.8) 

3.61 

2.4! 

2.41 

AlU) 

3.60 

2.41 

_ ).8L 

3.6) 

9 1 

2.41 

NEG AID) 

3.60 

2.4! 

1.81 

3.61 

2.41 

2.4) 

AC EXPNT N* MEM EXPNT XPFN 







IN) 

3*90 

2.4) 

1.0 J 

3.90 

2.41 

2.41 

NEG INI 

3.90 

2.4! 

1.8) 

3.90 

2.4 } 

2.4) 

AIN) 

3.90 

2.41 

.1.81 

3.90 

2.4! 

2.4) 

NEG AINI 

3.90 

2.41 

).8) 

3.90 

2.4! 

2.4) 

ID) 

3.90 

2.4! 

1.81 

_ 3.90 

2.4! 

2.41 

NEG ID) 

3.90 

2.4! 

).8) 

3.90 

2.4! 

2.4 ) 

AID) 

3.90 

2.41 

1.81 

3.90 

2.4L 

2.41 

NEG AID) 

3.90 

2,9 1 

).B! 

3.90 

2.4 \ 

2.4) 

AC WITH XPFP. MEM WITH XPFN 







INI 

3.90 

2.4 1 

i.ai 

3.90 

2.41 

2.9 1 

NEG INI 

3.90 

2.4! 

1.8) 

3.90 

2.4! 

2.41 

AINI 

3.90 

2.4) 

1.81 

3.90 

2.4 1 

2.41 

NEG AIN) 

3*90 

2.41 

).B! 

3.90 

2.41 

2.4! 

ID) 

3.90 

2.4 1 

).d) 

3.90 

2.4 1 

2.4i . 

NEG lUI 

3.90 

2.9! 

1.81 

3.90 

2.41 

2.91 

AlUl 

3.90 

2.91 

bS) 

3.90 

2.41 

2.41 


NEG ACUi 3^90 2*41 U8I 3*90 2*41 


2*41 



i>QIRr _- KMG^ 0^^ WI TH f QRwARDlwa.-0f -tXlEAJsiAt- ANLl 1-^BOX- OT»£RAnOS- - ^ 





NO INDEXING 



INDEXING 





INTERNAL 

external 

I-BOX 

INTERNAL 

EXTERNAL 

1-BOX 




OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 



NORMALIZED i. 









(N) 

3.6 1 

2.4 1 

i.8i 

3.6 1 

2.4 1 

2.4 1 



N€G IN) 

3.60 

2.41 

1.8) 

3.6 1 

2.4 1 

2.41 



AiN) 

3.60 

- ._2.4I 

1.8) 

3,6 1 

2.4 1 

. 2,41 



NEG AiN) 

3.60 

2.41 

1.61 

3.61 

2.4 1 

2.4 1 



(U) 

3.60 

2.4 1 

i, 8 1 

3.61 

2.4 1 

2.41 



NEG (U) 

3.60 

2.41 

I.BI 

3.61 

2.4 1 

2.4 1 



AiU) 

3.60 

2.41 

1.8) 

3.61 

2.41 

2.41 



NEG AlUl 

3.60 

2.4 1 

1.81 

3.61 

2.4 1 

2.4 1 


BOTH 

OPERANDS WITH XPFN 









IN) 

3.60 

_ 2.41 

1.61 

3.6! 

2.41 

2.4 1 



NEG IN) 

3.60 

2.41 

1.81 

3.6 1 

2.4 1 

2.4 1 



AIN) 

3.60 

2.41 

1.81 

3.6! 

2.4 1 

2.41 



NEG AiN) 

3.60 

2.41 

1.81 

3.61 

2.4 1 

2.4 I 



iU) 

ImAO 

.2 1.4 1 

!.81 

i.6l 

1 

J>,41 



NEG ID) 

3.60 

2.41 

1.81 

3.61 

2.4 1 

2.4 1 



_ AlUi 

3 ,.60 

2*41 

J.fiJ 

3,6J 

2j,4L 

2*itJ .. 



NEG AiU) 

3.60 

2.4 ! 

1.8) 

3.61 

2.4 1 

2.41 

AC 

IxPhTf 

N- HEM EXPNT XPFN 









INI 

3,90 

2.4 1 ^ 

).81 

3.90 

2.4 1 

2.4L 



NEG iN) 

3.90 

2.41 

uai 

3.90 

2.4 1 

2.41 



AiN) 

3^90 

2.4 1 

).8I 

3.90 

2.4 1 

2.4 1 



NEG AINI 

3.90 

2.4 1 

1.61 

3.90 

2.4 1 

2.41 



(Ul 

3.90 

2.41 

1.81 

3.90 

2.41 

2.4 1 



NEG iU) 

3.90 

2.4 1 

i.ai 

3.90 

2.4 1 

2.4 1 



AiUI 

3.90 

2.4 1 

1.81 

3.90 

2.41 

2.4 ! 



NEG AiU) 

3.90 

2.4) 

1.8) 

3.90 

2.4 1 

2.4 1 

Tc 

"wilH 

XPFP. MEM WITH XPFN 









<NI 

3.90 

_ 2,41 

1.6) 

3.90 

2.41 

2.41 



NEG (Nl 

3.90 

2.41 

i.at 

3.90 

2.4 1 

2.4 1 



A(N> 

3.90 

2.41 

1.81 

3.90 

2.41 

. _^a4J . 



NEG AiN) 

3.90 

2.41 

1.8) 

3.90 

2.4 1 

2.41 



iU) 

3,90 

2.41 

1.8) 

3.90 

2.41 

2.41 



NEG (Ui 

3.90 

2.4) 

1.8) 

3.90 

2.4 1 

2.41 



AIU) 

3.90 

2.4 1 

1.8) 

3.90 

2.4 1 

2.41 



NEG AIU) 

3.90 

2.41 

1.8) 

3.90 

2.4 1 

2.41 


69 



FLOATING PQiNX ^_tMG XPESAT IQN^^ _ kLLH f ORWAMiM ilF„„£XT£RXA^^^^^^ 



NO INDEXING 
INTERNAL EXTERNAL 

I-BOX 

INTERNAL 

OPERAND 

INDEXING 

EXTERNAL 

l-BOX 


OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 

NOBIMALUEC U 

INI 

4*37 

2.41 

2^271 

4.3? 

2.4 1 

2.41 

NEG JN) 

4.20 

2.41 

2. 10 

4.20 

2.4 1 

2.41 

AIN) 

4.37 

2.4i 

2.27 

^ 4^3 

2-4 ! 

2.4 1 

N£G AiN) 

4.20 

2.4 1 

2. 10 

4.20 

2.4 1 

2.41 

lU) 

3.60 

2.41 

_ j-ax 

3.M 

2.4 ! 

2.4i 

NEG iU) 

4.20 

2.41 

2.10 

4.20 

2.41 

2.41 

A(U) 

3.6iL 



1.8 i 

3.60 

2*4L,_ 

2,4 1 

NEG AlU) 

4.20 

2,4 1 

2. 10 

4.20 

2.41 

2.41 

BOIH OPERANDS WITH XPFN 







IN) 

3.60 

2.4i 

1.^1 

j.ax.. 

iL*4 1 

2.41 

NEG INI 

3.60 

2.4i 

I.BI 

3.6) 

2.4 1 

2.4 1 

AIN) 

3*60_ 

2.41 _ 

_1.8i 

3.61 

2.4 1 

2.4 J 

NEG AIN) 

3.60 

2.41 

1.81 

3.61 

2.4 1 

2,4 1 

lU) 

3.60 

2.41 

1.61 

3.60 

-2.4 1 

2.41 

NEG lUI 

3.60 

2,41 

1.81 

3.61 

2.41 

2.4 1 

AlU) 

3.60 

2.4i 


3,£l 

2.4 1 

2.4i 

NEG AlU) 

3.60 

2.4 1 



1.81 

3.60 

2.41 

2.4) 

AC EXPNI N. HEM EXPNT XPFN 







<N) 

3.90 

2.4) .. 

i.8J,__ 

3.90 

2.4 1 

2.41 

NEG IN) 

3.90 

2.41 

1.3) 

3.90 

2.41 

2.41 

AIN) 

Xil90„ 

2.RJ..,._._ 

1,81 


2.tA.! 

2-41 

NEG AIN) 

3.90 

2.41 

l.ai 

3.90 

2.41 

2.4 1 

lU) 

3.90 

2.41 

1.3) 

3.90 



2,4 1 

NEG lU) 

3.90 

2.41 

).3| 

3.90 

2.41 

2.41 

AlU) 

3.90 

2.4 t 


3«^9CL__ 

_ 2.m 

2.4 1 

NEG AlU) 

3.90 

2.m 



}.ai 

3.90 

2.41 

2.41 

AC WITH XPFP. MEM WITH XPFN 







IN) 

3.90 

2.4) 

1^8 1 

3.90 

2,41 

2.4 1 

NEG INI 

3.90 

2.4 i 

1.8) 

3.90 

2.4 i 

2.41 

AIN) 

3.90 


1.81 

_ _ 3.9^ 

2.4 1 

2.4 1 

NEG AIN) 

3.90 

2.41 

i.ai 

3.90 

2.41 

2.41 

lUI 

3.90 

2 « k i 

1*81 

_ 3.90^ 



- X,4.1 . 

NEG lU) 

3.90 

2.41 

t.ai 

3.90 

2.4 1 

2.41 

AlU) 

3.90 

2.4 1 

i.8l 

3.90 

2.41 

2.41 

nIeG AlU) 

3.90 

2.41 

i.at 

3.90 

2.41 

2.4 1 



ELflAriNG 


-HfiERAtlON 

A. il lXH _ 

_ F08WAROING-GF External and i-box operands 


NO INDEXING 



INDEXING 



INTERNAL 

exfERNAL 


INTERNAL EXTERNAL 

J-0OX 


OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 

NORHAtUEO 1* 







IH) 

4.43 

2.58 

2.57 

4.43 

2.58 

2.58 

NfcG (N> 

Ib.O 1 

6.90 

6.90 

15.00 

6.90 

6.90 

A4N> 

4.43 

2^58 

2.57 

J.4i 


2.58 

NEC AiN) 

15.00 

6.90 

6.90 

15.0! 

6.90 

6.90 

lU) 

3.90 

2.4 1 

L.a^i 

3.90 

2.41 

2.41_ 

NEG (U) 

3.90 

2.41 

2.40 

3.90 

2.4 ! 

2.4 1 

AtU) 

3.90 

2.41 

1.81 

3.90 

2.41 

2.4 1 

NEG A(U) 

3.90 

2.4! 

2.40 

3.90 

2.4 1 

2.41 

BOTH OPERANDS WITH XPFN 







4111 


2.41 

_ 1.81 

_3.9Q_ 

2.41 .. 

2^4_1 

NEG (N) 

3.90 

2.41 

i.8t 

3.90 

2.4 1 

2.4 1 

AINI 

3.90 

2.4 I 

1.81 

3.90 

2.41 

2.41 

NEG AIN) 

3.90 

2.41 

1.81 

3.90 

2t4 1 

2.4 1 

lUI 

3.90 

2.4 1 

).di 


2^41 

2.4J 

NEG lUI 

3.90 

2.4 1 

1.81 

3.90 

2.4! 

2.4 1 

... .. . _ AiUl . 

_ 

^MkX _ 

UBL 

„ 3.9Q„ 

2.4 1 „ 

2..,41 - 

NEG AlU) 

3.90 

2.41 

).d) 

3.90 

2.4 1 

2.41 

AC EXPNT N. MEM EXPNT XPEN 







(Ni 

4.20 

2^1)1.. .. 

2_.ja 

4.2Q 

2.4 1 

,,2.41 - , .. 

NEG INI 

4.20 

2.41 

2* iO 

4.20 

2.41 

2.4 1 

AIN) 

!La211. 

_2«4_1 _ 

2..10 

4.20._ 

2.4 1 

2.41 ^ 

NEG AIN) 

4.20 

2.4 1 

2. 10 

4.20 

2.41 

2.41 

ru) 

4.20 

2.41 

2. 10 

4.20 

2.41 

2.4 1 

NEG lU) 

4.20 

2.4! 

. 2. 10 

4.20 

2.41 

2.4 1 

AlU) 

4.20 

2.l4J 

2AiQ__ 

4.20 

2.^4 L _ 

2..4..I 

NEG AlU) 

4.20 

2.41 

2. 10 

4.20 

2.4 1 

2.4 1 

AC WITH XPFP. MEN WITH XPFN 







INI 

_ „ 4.20 

2.41 

2. 10 

4.20 

2.4 1 

2,41 

NEG IN) 

4.20 

2.4! 

2.10 

4.20 

2.4 1 

2.4 1 

AIN) 

4.20 

2.41 

2.J0^_ 

_ _ . 4.20 

2.4 L . 

2.4 1 

NEG AIN) 

4.20 

2.4! 

2. 10 

4.20 

2.4 1 

2.4 1 

lU) 

4.20 

2.4 1 

2. 10 

4.20 

2.4 1 

2.4 1 

NEG lU) 

4.20 

2.41 

2. 10 

4.20 

2.4 1 

2.4 1 

AlU) 

4.20 

2.4) 

2. 10 

4.20 

2.4 1 

2.4 1 

NEG AlU) 

4.20 

2.41 

2. 10 

4.20 

2.4 1 

2.4 1 


71 



72 




£kaA,Il,N G POIN T OP M A n o N^ MUM FORWARDING QF EXTERNAL AND I-BQX OPERANDS 



NO INDEXING 
INTERNAL EXTERNAL 

I^BOX 

INTERNAL 

INDEXING 

EXTERNAL 

I- BOX 


OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 

NORMAL U£0 I* 

IN) 

3.6) 

4.80 

7.25 

3.61 

4.80 

7.55 

N£G INI 


4.80 


■HQIQQII 

4.80 

7.55 

AIN) 


4.80 


WKBBm 

4.80 

7.55 

N£G AIN) 

3.61 

4.80 

7.25 

3.60 

4.60 

7.55 

lU) 

3.61 

4.80 


3.61 

4.80 

7.55 

N£G lU) 


4.80 

Hifai 

3.60 

4.80 

7.55 

AlU) 


4.80 


3.6) 

4.80 

7.55 

N£G AlU) 

3*6I 

4.80 

7.25 

3.61 

4.80 

7.55 

BOTH OPERANDS WITH XPFN 







IN) 

3.61 

4.80 

7.25 

3.61 

4.80 

7.55 

NEG IN) 

3.6) 

4.80 

7.25 

3.60 

4.80 

7.55 

AIN) 

3.60 

4.80 

7.25 

3.60 

4.80 

7,55 

NEG AIN) 

3.61 

4.80 

7.25 

3.60 

4.80 

7.55 

lU) 

_ 3,60 

4.80 

7.25 

3.60 

4.80 

7.55 

NEG lU) 

3.61 

4.80 

7.25 

3*6) 

4.80 

7.55 

A( U » 

3jL6i_ 

4.80 

7.25 

3.61 

4.80 

7.55 

NEG AlU) 

3.6) 

4.60 

7.25 

3.60 

4.80 

7.55 

AC EXPNI N. MEM EXPNT XPFN 







<N) 

3.6) 

4.80 

7.25 

3.60 

4.80 

7.55 

NEG INI 

3.61 

4*80 

7.25 

3.60 

4.80 

7.55 

AINI 

3.61 

4it8Q 

7.a5__ 

3.60 

4.80 

7.55 

NEG AIN) 

3.60 

4.80 

7.25 

3.60 

4.80 

7.55 

lU) 

3.61 

4.80 

7.25 

3.60 

4.80 

7.55 

NEG lU) 

3.60 

4.80 

7.25 

3.60 

4.80 

7.55 

AlU) 

3.6) 

4.80 

7.25 

3.60 

4.80 

7.55 

NEG AlU) 

3.6) 

4.80 

7.25 

3.60 

4.80 

7.55 

AC WITH XPEP* MEM WITH XPfN 







IN) 

3.61 

4.80 

7.25 

3.61 

_ 4.80 

7.55 

NEG IN) 

3.61 

4.80 

7.25 

^.6) 

4.80 

7.55 

AIN) 

3.6) 

4.80 

7.25 

3.61 

4.80 

7.55 

NEG AIN) 

3.61 

4.80 

7.25 

3.60 

4.80 

7.55 

(U) 

3.61 

4.80 

7.25 

3.60 

4.80 

7.55 

NEG lUI 

3.6) 

4.80 

7.25 

3.61 

4.80 

7.55 

AlU) 

3.6) 

4.80 

7.25 

3,60 

4.80 

7.55 

NEG AlU) 

3.61 

4.80 

7.25 

3.60 

4.80 

7.55 








_ fLaAIJisl&_mi JSLI SIX) OHERftT IQIL. WITH f QRWARD TNG GE EXTERNAL AND T-BOX OPERANDS 



NO INDEXING 



INDEXING 




internal 

EXTERNA! 

l-BOX 

INIERNAL 

EXTERRAt 

J-BQX ^ 



OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 


NOKMAtIZEO 1. 








(N) 

9.00 

10.80 

)3.29 

9.00 

10.80 

1 3.60 


NEG 4NJ 

9.00 

10.80 

13.29 

9.00 

10.80 

1 3.60 


A«N» 

_9_. Q0.. 

10*80 

.13*29 

. _9.Q0,.. 

.10.80 

_ 11.60 


NEG ACNJ 

9.00 

10.80 

13.30 

9.00 

10.80 

13.60 


, lUT-.-- 



9.00 

..12* as 

8.40.. 

9*60 

12.19 


NEG lU) 

8.40 

9.60 

12.09 

8.40 

9.60 

12.39 


AtU) 

8.40 

9.60 

12.09 

8.40 

9.60 

12.39 


NEG AlU) 

8.40 

9.60 

12.09 

8.40 

9.60 

12.39 


BOTH OPERANDS WITH XPEN 








_ INL... 

a_*_4Q 

_ 9^.00 _ 

12.09 

8.4a 

9.60 

12*19 


NEG (N) 

8.40 

9.60 

12.09 

8.40 

9.60 

12.39 


AL.N1 

8.40 

9.60 

12.09 

8.40 

_ 9. 60 

12.39 


NEG AIN) 

8.40 

9.60 

12.09 

8.40 

9.60 

12.39 


mi. 

8.^4: Q. 

9.0Q_ 

12.09 

8*40. 

9*60 

12*39 


NEG lU) 

8.40 

9.60 

12.09 

8.40 

9.60 

12.39 




8.4 a 

9.60 

12.a9 

a* 4 a. 

9*60 

12-39 


NEG A(U) 

8.40 

9.60 

12.09 

8.40 

9.60 

12.39 


At EXPNT N- MEM EXPNT XPFN 









9.00 

9.00 ^ 

J2.09 

9.QQ 

9*60. 

J 2.39 




NEG IN) 

9.00 

9.60 

12.09 

9.00 

9.60 

12.39 


. A 

9.00 

9*60 

12.09 

9.00 

9.60 

12.39 


NEG AIN) 

9.00 

9.60 

12.09 

9.00 

9.60 

12.39 




8.40 

9.60 

12.09 

8.40 

9.60 

12.39 


NEG (U) 

8.40 

9.60 

12.09 

8.40 

9.60 

12.39 


AUJ) 

8.40 

9.60 ^ 

12.09 

8*4Q 

9.60 „ 

12.19 


MEG AIU) 

8.40 

9.60 

12.09 

8.40 

9.60 

12.39 


AC WUH XPEP. MEM WITH XPFN 





■ ■' ■ ■■ ■ ■ ■ 


— 

■ - . . 

IN) 

8.40 

9.60 

12.09 

8.40 

9.60 

12.39 


NEG IN) 

8*40 

9.60 

12.09 

8.40 

9.60 

12.39 


AIN) 

8.40 

9.60 

12*09 

8.40 

9.6Q 

12.39 


NEG AIN) 

8.40 

9.60 

12.09 

8.40 

9.60 

12.39 


lUI 

8.40 

9.60 

12.09 

8.40 

9.60 

12,39 


NEG tui 

8.40 

9.60 

12.09 

8.40 

9.60 

12.39 


AlUl 

8.40 

9.60 

12.09 

8.40 

9.60 

12.39 



NEG A<U» B.40 9.60 t2.09 B.40 9.60 12.39 
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f tOATlNG P OINT SftO OPERAriON. MtTH F QRWAK DI NG OF CXTERNAL AND t-BOX OPERANDS 



NO INDEXING 
INTERNAL EXTERNAL 

I-BOX 

INTERNAl 

INDEXING 

EXTERNAL 

I--BOX 



OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 


NORMALUEO 1. 

IN) 

3*61 

6. iO 

7.86 

3.60 

b. )0 

8. )6 


HBO im 

3.60 

5. 10 

7.86 

3.60 

b. 10 

8.)6 


A(N} 

3.6! 

5. 10 

7.86 

3.6 1 

b. iO 

8. 16 


N£G AINI 

3.6) 

5. 10 

7.86 

3.60 

b. 10 

8«)6 


(U) 

3.61 

5.10 

7.86 

3.61 

b. 10 

8.)6 


NEG iU) 

3.6) 

5. 10 

r.a6 

3.61 

5. 10 

8.)6 


AiUI 

3.61 

5.10 

7.86 

3.61 

b.lO 

8.16 


NEG AlU) 

3.61 

5. 10 

7.86 

3.6) 

5. )0 

8. 16 


BOIH OPEBANDS WITH XPEN 








IH) 

3.61 

^iO 

7.86 

„3^Q 

b. 10 

8.) 6 


NEG (Nl 

3.61 

5. 10 

7.86 

3.6) 

5. )0 

8. 16 


AIN) 

3.60 

5. 10 

7.86 

3.60 

b. 10 

8.)6 


NEG Al Nl 

3.6J 

5. 10 

7.86 

3.61 

b. )0 

8.16 


lU) 

3.61 

5.80 

T.86 

3.61 

b. 10 

d.)6 


NEG 1 U 1 

3.6) 

5. 10 

7.86 

3.61 

b. 10 

8.16 


AlU) 

5.60 

S. 10 

7.86 

3.60 

b. 10 

8.16 


NEG AlU) 

3.61 

5. )0 

7.86 

3.6) 

5. )0 

8.)6 


AC EXPNI N. MEM EXPNT XPFN 








(N) 

3.61 

5. 10 

7.86 

3.6) 

b. 10 

8.16 


NEC IN) 

3.61 

5. 10 

7.86 

3.60 

5.)0 

8.16 


AIN) 

3.6) 

5. 10 

7.86 

3.6 1 

b. )0 

8.16 


NEG AIN) 

3.61 

5. 10 

7.86 

3.61 

b . 10 

8.16 


4U) 

3«6i 

5. 10 

7.86 

3.61 

5. 10 

8. 16 


NEG lU) 

3.61 

5.)0 

7.86 

3.60 

5. 10 

8,16 


AlU) 

3.6 1 

5. 10 

7.86 

3.61 

b. 10 

8.16 


NEG AlU) 

3.60 

5. )0 

7.86 

3.60 

b. 10 

8.16 


AC WITH XPfP, MEM WITH XPFN 








IN) 

3.6 ) 

b. 10 

7.86 

3.60 

5. )0 

8. )6 


NEG IN) 

3.6) 

5.10 

7.86 

3.6) 

b.iO 

8.16 


AIN) 

3.61 

b. 10 

7.86 

3.61 

b. 10 

8.16 


NEG AIN) 

3.6) 

b. 10 

7.86 

3.6) 

b.lO 

8.16 


lU) 

3.6) 

b. 10 

7.86 

3.6 1 

b. )0 

8.16 


NEG tU) 

3.61 

5. 10 

7.86 

3.6) 

b.lO 

8, 16 


AID) 

3.6 1 

5. )0 

7.86 

3.6) 

b. 10 

8.16 


NEG A<U) 

3.6) 

S. 10 

7.86 

3.61 

b, )0 

8.16 




FlOAIlMG l^QINL. .S WITH 


FORWARDING OF ExrFRNAL AND I-BCX OPFiRAnDS 


NO INDEXING INDEXING 



INTERNAL 

EXTERNAL 

I-BOX 

INTERNAL 

EXTERNAL 

I-BOX 


OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 

NORMALIZED 1. 

— 






(N) 

34.81 

36.01 

39.28 

34. B 1 

36.01 

39 .b8 

NEG IN) 

34.8 1 

36.0 1 

39.28 

34.8 1 

36.0 I 

39.08 

AIN) 

34.8 1 

36.0 1 

39,28 

34.8 1 

36,0 1 

39.08 

NEG AIN) 

34.81 

36.01 

39.28 

34.8 1 

36.0 } 

39.08 

I U) 

34.8 1 

36.0 1 

39.28 

34.8 ! 

36.0 1 

39.08 

NEG lU) 

34.81 

36.01 

39.20 

34.8 1 

56.0 1 

39.08 

AID) 

34 . 8 i 

36.0 1 

39.28 

34.81 

36.0 1 

39.08 

NEG AID) 

34.8 1 

36.01 

59.28 

34.81 

36.0 1 

39.08 

BOTH OPERANDS WITH XPFN 







IN) 

34.8 1 

36.01 

39.28 

34.8 1 

36.0 1 

39.08 

NEG IN) 

34.81 

36.0 1 

39.28 

34.8 1 

36.0 I 

39.58 

AIN) 

34.8 1 

36.01 

39.28 

34.8 1 

36.0 1 

39.08 

NEG AIN) 

34.81 

36.0 1 

39.28 

34.8 1 

36.0 1 

39.08 

4U) 

34.8 1 

36.01 

39.28 

34.8 1 

36.0 1 

39.08 

NEG iu) 

34.8 1 

36.0 1 

39.28 

34.81 

36.0 1 

39.08 

A( U) 

34.8! 

36.01 

39,28 

34,8 1 

36, Q1 

39.08 

NEG AID) 

34.8! 

36.0 1 

39.28 

34.81 

36.0 1 

39.58 

AC EXPNT N. MEM EXPNT XPFN 







IN) 

34.8 ! 

36.01 

39.28 

34,8 1 

36,0 1 

39,58 

NEG IN) 

34.8 1 

36.0 1 

39.28 

34.8 1 

36.0 1 

39.58 

AIN) 

34.81 

36,0! 

39,28 

34,8 1 

36,0 1 

39.08 

NEG AIN) 

34.8 1 

36.0 I 

39.28 

34.8 1 

36.0 1 

39.08 

IU) 

34.8 i 

36.01 

39.28 

34.8 1 

36.0! 

39.08 

NEG IU) 

34.8 1 

36*0 1 

39.28 

34.8 1 

36.0 1 

39.08 

AID) 

34.81 

36.0 1 

39,28 

34.8 1 

36,0 1 

39.08 

NEG AIU) 

34.8 1 

36.0 1 

39.28 

34.81 

36.0 1 

39.58 

AC WITH XPFP, MEM WITH XPFN 







I N ) 


36.0 1 

39.28 

34.8 1 

36.0] 

39.08 

NEG IN) 

34.0 1 

36. Oi 

39.28 

34.8 1 

36. O] 

39.58 

AIN) 

34.8 1 

36.01 

39.28 

34.8 1 

36,01 

39.08 

NEG AIN) 

34.8 I 

36.0 1 

39.28 

34.81 

36.0 1 

39.58 

(U) 

34.8 1 

56,01 

39.28 

34.81 

36.01 

39,58 

NEG IU) 

34.8 1 

56.0 1 

39.28 

34.8 1 

36.0 1 

59.58 

AIU ) 

34.8 I 

i6.0i 

39.28 

34.8 1 

36.0 1 

39.58 

NEG” AIU I 

34.8 1 

i6.0 1 

39.28 

34.81 

36.0 1 

39.58 



76 


f L 0 A II N G P 0 IN L * OPER ATION^ „ ^ W I IH _ „ FORWARD I NG . Of ..EX T E R NAL Aj\lD_ I - BOX Q PE R AND S 



NO INDEXING 



INDEXING 



INTERNAL 

EXTERNAL 

I~B0X 

INTERNAL 

EXTERNAL 

I-BOX 


OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 

NOR^'.ALIZED J* 







IN) 

4.80 

2. ?0 

2. 10 

4.80 

2. 70 

2.70 

NEG IN) 

4.80 

2. n 

2. 70 

4.80 

2.7 1 

2. 70 

A(N1 

4.80 

2 .n 

2*70 

4.80 

2.71 

2. 70 

NEG AIN) 

4.80 

2.71 

2. 70 

4.80 

2.71 

2.70 

lU) 

4.80 

2.70 

2. 70 

4.80 

2.70 

2. 70 

NEG lU) 

4.80 

2.71 

2. 70 

4.80 

2.71 

2- JO 

AlU) 

4.80 

2.70 

2. 70 

4.80 

2. 70 

2.70 

NEG AlU) 

4.80 

2.71 

2 . ro 

4.80 

2.71 

2.70 

BOTH OPERANDS WITH XPFN 







IN) 

4.80 

2.71 

2- JO 

4*80_ 

2,7 1 

2. 70 

NEG IN) 

4.80 

2.70 

2. 70 

4.80 

2.n 

2.70 

AIN) 

4.80 

2.7 1 

2.70 

4.80 

2.7 1 

2.70 

NEG AIN) 

4.80 

2.70 

2.70 

4.80 

2. 7 1 

2.70 

lU) 

4.80 

. _ 2^ 7 I 

2. 70 

4.80 

2,7 1 

2. 70 

NEG lU) 

4.80 

2.71 

2. 70 

4.80 

2.7 1 

2. 70 

AlU) „ 


2. 70 

2.10 

4,80 

2.7 1 

.2,70^..^ 

NEG AlU) 

4.80 

2.7 1 

2. JO 

4.80 

2.71 

2.70 

AC EXPNT N. MEM EXPNT XPFN 







.IN) 

4.80 

2. 7 1 

2.70 

4 ,,80 

2.7 1 

2l,70 

NEG IN) 

4.80 

2.7 1 

2.70 

4.80 

2.71 

2.70 

AIN) 

4.80 

2.7 1 

2.70 

4,80 

2,7 1 

2, 70 

NEG AIN) 

4.80 

2.70 

2.70 

4.80 

2.7 1 

2.70 

lU) 

4.80 

_ 2.71 „ 

_2.i0_. 

4.80 



2.70 

NEG lU) 

4.80 

2. 7 1 

2. 70 

4.80 

2.7 1 

2.70 

A I U ) . 

4,80 

2,71 

2. 70 

4,80 

2.71 

2,70 

NEG AlU) 

4.80 

2.70 

2. 70 

4.80 

2.7 1 

2.70 

AC with XPFP. mem WilH XPFN 







IN) 

4.80 

2.71 

2. 70 

4.80 __ 

2.7 1 

2.70 

m 

o 

4.80 

2.71 

2.70 

4.80 

2.7 1 

2.70 

AIN) 

4,80 

2,7 1 

2.70 

4,80 

2,7 1 

2.70, 

NEG AIN) 

4.80 

2.7 1 

2. 70 

4.80 

2.7 1 

2.70 

lU) 

4.80 

2. 70 

2. 70 

4.80 

2.70 

2.70 

NEG lU) 

4.80 

2. /I 

2. 70 

4.80 

2.7 1 

2.70 

AlU) 

4.80 

2. 70 

2.70 

4a80_.. 

2.70 

. 2.7.Q„._ 

NEG AlU) 

4.80 

2.7 1 

2. 70 

4.80 

2.7 1 

2.70 



FLaAllJ^G-i'OlNJ D» OPERAIION. WlTii fORWARDlWG Of ExTERjai ANU I^^BOX OMERANpS 



NO INDEXING 



INDEXING 



IN TERN At 

external 

I~bqx 

INTERNAL 

EXTERNAL 

1-ao.x 


OPERAND 

OPERAND 

OPERAND 

OPtRAND 

OPERAND 

OPERAND 

normal im !• 








IN) 

t>.70 

3.00 

3.00 

S. 70 

3.00 

3.00 

NEC (N) 

5. 70 

3.00 

3.00 

b. 70 

3.00 

3.00 

_ aini 

ilia 

3. 00 

3.00 

. 5*70 

3.00 

3*00 

NEG AIN) 

S,70 

3.00 

3.00 

5. 70 

3.00 

3.00 

- iUi 

-5*10 

-3.00 

3*00 

5. to 

3*00 

3.00 

NEG lU) 

5. to 

3.00 

3.00 

5. to 

3.00 

3.00 

AlU) 

5 • I 0 

3.00 

3.00 

5. 10 

3.00 

3.00 

NEG AlU) 

i. 10 

3.00 

3.00 

5. to 

3.00 

3.00 

BOTH OPERANUS WITH XPEN 







IN) 


3«0Q 

3.00 

5* to 

3*00 

i-OQ 

NEG IN) 

5, 10 

3.00 

3.00 

5. to 

3.00 

3.00 

AIN) 

5- 10 

3.00 

3.00 

5. IQ 

3.00 

3.00 

NEG AIN) 

5. 10 

3.00 

3.00 

5. to 

3.00 

3.00 

_ _ ^ . -lU) 

_ iQ 

3*00 

3.00 

i.lO 

3.00 

5.0Q 

NEG lU) 

5. )0 

3.00 

3.00 

5. to 

3.00 

3.00 

AlU) 

i). 10 

3*00 

3*00 

5* TO 

3. 00 

i.OQ _ 

NEG AlU) 

5. 10 

3.00 

3.00 

s. to 

3.00 

1.00 

AC EXPNT N. MEM EXPNT XPEN 







- J^N.f 

10 

3.^00 

3. GO 

5^ to 

3*00 

3.00 

NEG IN) 

5. to 

3.00 

3.00 

5. 10 

3.00 

3.00 

AIN) 

S* 10 

3*00 

3*00 

5*10 

3.00 

3.00 

NEG AIN) 

5. to 

3.00 

3.00 

5. to 

3.00 

3.00 

lU) 

?>• to 

3.00 

. 3.00 

S. 10 

3.00 

3.00 

NEG (U) 

5. 10 

3.00 

3.00 

5. 10 

3.00 

3.00 

AlUl 

S.IO 

3*00 

3.QO 

5* to 

3*00 

3.00 

NEG AlU) 

5. to 

5.00 

3.00 

5. to 

3.00 

3.00 

1 

AC WITH XPFP* MEM WITH XPEN 

. . ... 

■ 



~ ■ ' ■ ■ 


IN) 

s. to 

3.00 

3 ^ 00 

5.. 10. 

3.00 

3.00 

NEG IN) 

5. to 

3.00 

3.00 

5. to 

3.00 

3.00 

AIN) 

5. to 

3.00 

3.00 

5*10 

3.00 

3*QQ 

NEG AIN) 

to 

3.00 

3.00 

5. to 

3.00 

3.00 

(UI ... 

10 

3.00 

3.00 

5. to 

3.00 

3.00 

NEG iU) 

S. 10 

3.00 

3.00 

5. io 

Loo 

3.00 

AlU) 

b. to 

3.00 

3.00 

5. 10 

3.00 

3.00 

NEG AlU) 

5. to 

3.00 

3.00 

5. to 

3.00 

3.00 



FUOATING POJNf < QPERAIION., WITH 


FQKWARUING OF.tKiEKNAL AND I-ttGX QPtRAtJDS 



NO INDEXING 



INDEXING 



IN lERNAL 

exlERNAt 

I-BOX 

I NIEKNAL 

EX f ERNAL 

I-BOX 


OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 

NORMALIZED 1* 







IN) 

9.60 

/.bO 

7. SO 

9. 60 

7.50 

7.50 

NEG IN) 

9.60 

7.50 

7. SO 

9.60 

7.50 

7.50 

AIN) 

9.60 

7.50 

7. SO 

9-60 

7.50 

7. SO 

NEG AIN) 

9.60 

7. SO 

7. SO 

9.60 

7.50 

7. SO 

lU) 

9.60 

7. SO 

7. SO 

9.60 

7.50 

7.50 

NEG lU) 

9.60 

7. SO 

7.50 

9.60 

7.50 

7.50 

AI U) 

9.60 

7. SO 

/.SO 

9.60 

?.50 

7. SO 

NEG AIU) 

9.60 

7. SO 

7. SO 

9.60 

7.50 

7. SO 

’ BOrn DPEKANDS WITH X PEN 



■ ■ 




IN) 

9.60 

^ 7. SO 

7«S0 

9, 60, _ 

7 . 50 

f.M 

NEG I N ) 

9.60 

7. SO 

/.SO 

9.60 

7.50 

7. SO 

AIN) 

9.60 

7. SO 

7. SO 

9.60 

7.50 

7. SO 

NEG AIN) 

9.60 

7. SO 

7. SO 

9.60 

7.50 

?.bO 

lU) 

9*60 

7. SO 

7*M 

9.60 

7^50 

/*5Q„ 

NEG I U) 

9.60 

7. SO 

7. SO 

9.60 

7.50 

7. SO 

AIU) 

9*60 

7. SO 

7,50 

9^ 60 _ 

7*50 

7*50 

NEG AIU) 

9.60 

7. SO 

7. SO 

9.60 

7.50 

7. SO 

AC EXPNT N- MEM EXPNT XPEN 







IN) 

9.60 

7. SO 

7.50 

9.60 

7.50 

7. SO 

NEG INI 

9.60 

/.SO 

7. SO 

9.60 

7.50 

7.50 

AIN) 

9.60 

7. so 

7.50 

9.60 

7.50 

7. SO 

NEG AIN) 

9.60 

7. SO 

7. SO 

9.60 

7.50 

/.liO 

lU) 

9.60 

7. SO 

7.50 

9-60 

7.50 

?.60 

NEG lU) 

9.60 

7.50 

7.50 

9.60 

7.50 

7. SO 

AIU) 

9.60 

7.50 

7.50 

9.60^ 

7.50 

7. SO 

NEG AIU) 

9.60 

7.50 

7. SO 

9.60 

7.50 

7. SO 

AC WIIH XPFP. MEM WITH XPFN 







IN) 

9iii0, 

7. SO 

/.SO 

9.60 

7.50 

7. SO 

NEG IN) 

9.60 

Lso 

7. SO 

9.60 

7. SO 

7. SO 

AIN) 

9.60 

7^50 

7*50 

9.60 

7.50 

7*50 

NEG AiN) 

9.60 

7. SO 

7. SO 

9.60 

7.50 

7.50 

I U ) 

9.60 

7. SO 

?.S0 

9.60 

7.50 

7*50 

NEC I U ) 

9.60 

7.50 

7. SO 

9.60 

7. SO 

7.50 

AIU) 

9.60 

7. SO 

7.50 

9.60 

7. SO 

7.50 

NEG AIU) 

9.60 

7. SO 

7. SO 

9.60 

7. SO 

7.50 



fLQAIlNG POINr m OPEKATION. WITH FQHWAKOING Of fcX rtRNAL . AND Ir-BOX OPERANDS 



NO INDEXING 



INDEXING 



INTERNAL 

EXTERNAL 

i-eox 

INTERNAL 

EXTERNAL 

. ..,i~8,QX - - 


OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 

NORMALUEO 1. 







«N» 

4.82 

9.61 

9.60 

4.82 

9.61 

9.60 

NEC <N) 

4.82 

9.61 

9.60 

4.82 

9.6> 

9.60 

A(N} 

4.82 

9.61 

9.60 

4.82 

9.61 

9.60 

NEC ACN» 

4.82 

9.61 

9.60 

4.82 

9.61 

9.60 

lUI 

4*82 

9.61 

9.60 

4.82 

9.6J _ 

9.60 

NEC lU) 

4.82 

9.61 

9.60 

4.82 

9.6 ! 

9.60 

AlU) 

4.82 

9.61 

9.60 

4.82 

9.61 

9.60 

NEC AlU) 

4.82 

9.61 

9.60 

4.82 

9.61 

9.60 

80 TH OPERANDS WITH XPEN 







IN) 

_-_4^a2 

9.61 

9.60 

4.82 

9.61 

9.60 _ _ _ 

NEG IN) 

4.82 

9.61 

9.60 

4.82 

9.61 

9.60 

AIN) 

4.82 

9.61 

9.60 

4.82 

9.6) 

9.60 _ 

NEG AIN) 

4.82 

9.61 

9.60 

4.82 

9.61 

9.60 

lU) 

4.82 

9.6 i 

9.60 

_ 4.82 

9.61 

9.60 

NEC tU) 

4.82 

9.61 

9.60 

4.82 

9.6 1 

9.60 

AlUl 

„4.ii2 

9.61 

_9.6Q 

4.82 

9.61 . 

9.60 

NEG AlU) 

4.82 

9.61 

9.60 

4.82 

9.6 1 

9.60 


AC EXPNT N. MEM EXPNT XPFN 



_m) 

4.82 

9.61 

9.60 

. A. U2 

9.61 

9.60 





NEG IN) 

-_Ai_N.L - 

4.82 
4.82 

9.6) 

9.6) 

9.60 

9.60 

4.82 
4.82 - 

9.6 I 
-9.61 

9.60 

-9.6il 





NEC A(N) 4,82 9.61 9.60 4.82 9.61 9.60 

iU) 9.tiL! i^l 


NEG lU) 

4.82 

9.61 

9.60 

4.82 

9.61 

9.60 

AlU) 

4^82 

9.61 

9.60 

4.82 

9.61 

9.60 

NEG AlU) 

4.82 

9.6 1 

9.60 

4-82 

9.6 1 

9.60 

AC WITH XPFP. MEM WITH XPFN 







IN) 

4.82 

9.61 

9.60 

4.82 

9.6) 

9.60 

NEG IN) 

4.82 

9.61 

9.60 

4.82 

9.61 

9.60 

-__AIN) 

4.82 

9,6) 

9,60 

4,82 

9 s 61 

9.60 

NEG AIN) 

4.82 

9.61 

9.60 

4.82 

9.6) 

9.60 

lU) 

4.82 

9.6) 

9.60 

4.82, . 

9,6 ! 

9.60 

NEG lU) 

4.82 

9.6i 

9.60 

4.82 

9.6 I 

9.60 

AlU) 

4.82 

9.61 

9.60 

4.82 

9.61 

9.60 

NEG AlU) 

4.82 

9.6 ! 

9.60 

4.82 

9.6) 

9.60 





79 



80 


FLOAriNG POINT R/ O PERAnON ^ Wj TH FORWAHDING 





NO INDEXING 


j 

INDEXING 




INTERNAL 

EXTERNAL 

I-BOX INTERNAL 

EXTERNAL 

I-BOX 



OPERAND 

OPERAND 

OPERAND 0)>£RAND 

1 

OPERAND 

OPERAND 


NORMALIZeO U 








^Nl 

lo.ao 

8.T0 

8.70 

10.80 

8.70 

8.70 


NEG IN) 

)0*80 

8. TO 

8. TO 

10.80 

8*70 

8.70 


A(NI 

10.80 

8.70 

8. TO i 

10.80 

8.70 

8. TO 


NEG AIN) 

lo.do 

8.70 

8.70 

i0.80 

8.70 

8.70 


<U) 

10.80 

8.70 

8.70 

10.80 

8.70 

8.70 


NEG 4U) 

)0.80 

8.70 

8.70 

10.80 

8.70 

8.70 


At U) 

10.80 

8.70 

8.70 

10.80 

8.70 

8.70 


NEG AlU) 

)0«80 

8.70 

8.70 

10.80 

8.70 

8.70 


BOTH OPERANDS WITH XPFN 








IN) 

10.80 

8.70 

8.70 

10.80 

8.70 

8.70 


NEG IN) 

)0«80 

8.70 

8.70 

10.80 

8. TO 

8.70 


AtNI 

10.80 

8.70 

8.70 

10.80 

8. TO 

8.70 


NEG AtNI 

10.80 

8.70 

8.70 

10.80 

8.70 

8.70 


iUI 

10.80 

8.70 

8.70 

10.80 

8.70 

8.70 


NEG IU» 

10.80 

8.70 

8.70 

10.80 

8.70 

8.70 


AlU) 

10.80 

8.70 

8.70 

10.80 

8.70 

8.70 


NEG AtU) 

10.80 

8.70 

8. TO 

o 

CO 

f 

2 

8.70 

8.70 



AC EXPNT N. MEM EXPNT XPFN 


IN) 

10.80 

8.70 

8.70 

10.80 

8.70 

8.70 

NEG IN) 

10.80 

8.70 

8.70 

10.80 

8.70 

8.70 

AIN) 

10.80 

8.70 

a. TO 

10.80 

_ 8.70 

8.70 

NEG AIN) 

10.80 

8.70 

8.70 

10.80 

8.70 

8.70 

lU) 

10.80 

8.70 

8.70 

10.80 

8.70 

8.70 

NEG (U) 

10.80 

8.70 

8.70 

10.30 

8.70 

8.70 

AlU) 

10.80 

8.70 

0.70 

10.80 

8.70 

8.70 

NEG AlU) 

10.80 

8. TO 

8. TO 

10.80 

8.70 

8.70 

AC WITH XPFP. MEM WITH XPFN 







IN) 

10.80 

8.70 

8.70 

10.80 

8.70 

8.70 

NEG INI 

10.80 

8.70 

8.70 

10.80 

8.70 

8.70 

A(N) 

10.80 

0.70 

8.70 

10.80 

8.70 

8.70 

NEG AIN) 

10.80 

8.70 

8.70 

10.80 

0.70 

8.70 

lU) 

10.80 

8.70 

8.70 

10.80 

0.70 

8.70 

NEG lU) 

10.80 

8.70 

8.70 

10.80 

8.70 

8.70 

AlU) 

10.80 

0.70 

8.70 

10.60 

8.70 

8.70 

NEG AlU) 

10.80 

8.70 

8.70 

10.80 

8.70 

8.70 



FLOATING 

POINI 

nPFftATlON 

WITH 

PGRUARniNG OF FXTFRNAI ANH I-HOX OPFRAMU^ 



NO INDEXING 



INDEXING 



INTERNAL 

EXTERNAL 

I-BOX 

INTERNAL 

EXTERNAL 

1-BOX 


OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 

NORMALIZED I* 







(N) 

8.70 

7.24 

7.24 

8 . 70 

7.24 

7.24 

NEC IN) 

) 6.80 

/•24 

7.24 

16.80 

7.24 

7.24 

AIN) 

8.70 

7.24 

7.24 

8 . 70 

7.24 

7.24 

NEG AIN) 

16.80 

7.24 

7.24 

16.80 

7.24 

7.24 

lU ) 

8.40 

6.60 

6.60 

8*40 

6.60 

6.60 

NEG lU) 

8.70 

6.60 

6.60 

8.70 

6.60 

6.60 

AIU) 

8.40 

6.60 

6.60 

8.40 

6.60 

6.60 

NEG AIU) 

8.70 

6.60 

6.60 

8 . 70 

6.60 

6.60 

BOTH OPERANDS WITH XPfN 







IN) 

8.40 

6.60 

6*60 

8.40 

6.60 

6.60 

NEG IN) 

8.40 

6.60 

6.60 

8.40 

6.60 

6.60 

A(N> 

8.40 

6.60 

6.60 

8.40 

6.60 

6.60 

NEG AIN) 

8.40 

6.60 

6.60 

8.40 

6.60 

6.60 

lU ) 

8-40 

6.60 

6.60 

a. AO 

6.60 

6.60 

NEG lU) 

8*40 

6.60 

6.60 

8.40 

6.60 

6.60 

AIU) 

8.40 

6.60 

A*6Q 

8.40 

6 .60 

6.60 

NEG AIU) 

8.40 

6.60 

6.60 

8.40 

6.60 

6.60 

AC EXPNT N. MEM EXPNF XPfN 







IN) 

8 . 70 

6.90 

6.90 

8.70 

6.90 

6.90 

NEG IN) 

8.70 

6.90 

6.90 

8 . 70 . 

6.90 

6.90 

AIN) 

8.70 

6.90 

6.90 

8.70 

6.90 

6.90 

NEC AIN) 

8.70 

6.90 

6.90 

8.70 

6.90 

6.90 

lU) 

8 . 70 

6.90 

6.90 

8 . 70 

6.90 

6.90 

NEG lU) 

8.70 

6.90 

6.90 

8.70 

6.90 

6.90 

AIU) 

a . 70 

_ 6.90 ^ 

6.90 

8.70 

6.90 

6.90 

NEG AIU) 

8.70 

6.90 

6.90 

8 . 70 

6.90 

6.90 

AC WHH XPFP. MEM WITH XPFN 







IN) 

8.40 

6.60 

6.60 

8.40 

6.60 

6.60 

NEG IN) 

8.40 

6.60 

6.60 

8.40 

6.60 

6.60 

AIN) 

8.40 

6.60 

6.60 

6.40 

6.60 

6.60 

NEG AIN) 

8.40 

6.60 

6.60 

8.40 

6.60 

6.60 

lU) 

8.40 

6 .60 

6.60 

B .40 

6.60 

6*60 

NEG lU) 

6.40 

6.60 

6.60 

8.40 

6.60 

6.60 

AIU) 

8.40 

6.60 

6.60 

8.40 

6.60 

6.60 

NEG AIU) 

8.40 

6.60 

6.60 

8.40 

6.60 

6.60 



82 


f to A LLNG POINf KR OPERAflON. 


WJJH_ 


lORWARDU^ 




NO INDEXING 
INTERNAL EXTERNAL 

I-BOX 

internal 

INDEXING 

EXTERNAL 

I-BOX 

AH INDICATOR OEF 


OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 

NORMALIZED 1- 


(Nl 

3.60 

2.41 

1.81 

3.61 

2.4 1 

2.41 

NEC 

iH) 

3.60 

2.4 J 

i.ai 

3.61 

2.43 

2.41 


A(NI 

3*60 

2.4i 

i.ai 

3.61 

2.41 

2.4 1 

NEC 

AINI 

3.60 

2.4 t 

l.8i 

3.61 

2.41 

2.41 


iU) 

3.60 

2.41 

I.8J 

3.61 

2.41 

2.41 

NEG 

iU* 

3.60 

2.41 

1.81 

3.61 

2.41 

2.41 


A(UJ 

3.60 

2.41 

1.81 

3.61 

2.41 

2,4 1 

NEG 

Af U) 

3..6a_ 

2.4J 

l.8i 

3.6 1 

2iJLl 

2.41 


BOTH OPERANDS WITH XPF N 


<N1 

3.60 

2.41 

I.ai 

3.61 

2.41 

2.41 

NEG (Nl 

3.60 

2.41 

l.8L_ 

3.6 1 

2.41 

2.41 

AIN) 

3.60 

2.41 

i.81 

3.61 

2.41 

2.41 

NEG AIN) 

3.60 

2.41 

i.ai 

3. 60 

2.41 

2.41 

(U) 

3.60 

2.41 

1.81 

3.61 

2.41 

2,41 

NEG lUl 

3.61 




3.^J 

2.m 

2.41 „ _ „ 

A(U) 

3.60 

2.41 

1.81 

3.61 

2.41 

2.41 


NEC AiUj ,, _ 1 ^6Q 2^J UAl 3^61 2.41 2.41 


AC EXPNT N> MEM EXPNT XPEN 


(Nl 

3.90 

2.41 

i.ai 

3.90 

2.41 

2.41 

NEG (N) 

3.90 

2.41 

i^ai 

3.90 

2.4 1 

2.4 1 

A(NI 

3.90 

2.41 

l.si 

3.90 

2.41 

2.41 

NEG AINl 

3.90. 

2.41 

1.81 

3.90 

2.41 

2.41 

(U1 

3.90 

2.41 

1.81 

3.90 

2.41 

2,41 

NEG (Ul 

3.90 

2.4 1 

1.81 

3.90 

2.41 

2.41 

A(Ui 

3.90 

2.41 

1.81 

3.90 

2.41 

2.41 

NEG A(U1 

3.90 

2 ^\ 


3.90 

2.4 1 

2.41 . _ _ ______ 

AC WITH XPFP. HEM WITH XPFN . 

INI 

3#90 

2.41 

1.61 

3.90 

\ 2.41 

2,41 

NEG (Nl 

3.90 

2.41 

1.81 

3.90 

2.41 

2.41 „ .. 

A(N1 

3.90 

2.41 

i.at 

3.90 

2.41 

2,m 

NEG A(Nt 

3.90 

2.41 

1.81 

3.90 

2.41 

2.41 , 


cui* 

3.90 

2.41 

I.ai 

3.90 

2f4l 

2«41 


NEG (Ul 

3.90 

23^41 

_ uai 

3.90 

?,4I 

2.41 


AiU) 

3.90 

2.41 

1.81 

3.90 

2.41 

2.41 


NEG A(UI 

.3.90 - 

a.4i_ 

uai 

i.9CL _ 

2.4 1 

2.41 - . • - 



EUU-nJ^-RQLlJil Kfi OPERATION^ teLl Xld W ARO ING^OE- £ X 1 ERJsi AL AN U -I aOX-XIR-gR A No S- 



NO INDEXING 
INTERNAL EXTERNAL 

I~BOX 

INTERNAL 

INDEXING 

EXTERNAL 

I--BOX._ __ ^ 

AH INDICATOR ON 

OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 

NORMALIZED 1* 

( N ) 

3*60 

2.41 

i.81 

3.61 

2.U 1 

2.4 1 

NEG INI 

3.60 

2.41 

i.a I 

3,^61 

2.4 1 

2.4 1 

AIN) 

3*60 

2.41 

).B1 

3.61 

2.4 1 

2.4 1 

NEG AIN) 

3.61 

2.4 1 

- - j.ai 

3.6 1 

2.4 1 

2.4 1 

ID) 

3.60 

2.41 

1.81 

3.60 

2.4 1 

2.41 

NEG lU) 

3.60 

2.41 

1.81 

3.6 1 

2.4 1 

2.4 1 

AIU) 

3.60 

2.41 

1.81 

3.61 

2.4 1 

2.4 1 

NEG AIU) 

3.6 I 

2.4 1 

l.fl 1 

3.6 1 

2.4 1 

2.4 L 

both operands iUTH .XPFM„ . 







IN) 

3.60 

2.41 

1.81 

3.60 

2.41 

2.4 1 

NEG IN) 

3,60 

2.41 

1.81 

3.6 1 

2.4 1 

2.41 

AIN) 

3.60 

2.41 

l.B 1 

3.61 

2.4 1 

2.4 1 

„ NEG AIN) 

3.60 

2.4 1 

1.81 

3.61 

2.4 1 

2.4 1 

lU) 

3.60 

2.41 

1.8 1 

3.6 1 

2.41 

2.41 

. „ NEG LUl 

i.AO 

2.41 

1.8 1 

3.6 1 

2.4 1 

2.4 1 

AIU) 

3.6 1 

2.41 

).81 

3.6 1 

2.4 1 

2.4 1 


NEG. AiU.) E».6Q Z^JlJ U8J 3>6I 2>4I 2.4} 


AC EXPNT N> MEM EXPNT XPFN 


NEG 

IN) 

IN) 

3.90 

3.90 

2.41 

2.4! 

i.BI 

1.81 

3.90 

3.90 

2.41 
2.4 1 

2.4 1 

2.4 1 

NEG 

AIN) 

AIN) 

3.90 

3.90 

2.4 1 

2.4 1 

1,81 

1.81 

3.90 

3.90 

2.41 
2.4 1 

2.4 1 

2.4 1 


I U) 

3.90 

2.4t 

1.81 

3.90 

2.4 1 

2.4 1 

NEG 

lU) 

3.90 

2.41 

i.ai 

3.90 

2.41 

2.4 1 


AIU) 

3.90 

2.41 

1.81 

3.90 

2.4 1 

2.4 1 

NEG 

AIU) 

3.90 

2,41 

1.8) 

3,90 

2.4 1 

2.4 1 

AC WITH XPEP. MEM mTH 

1 XPFN 








IN) 

3.90 

2,41 

),8i 

‘3,90 

2.4 1 

2.4 1 

NEG 

IN) 

3.90 

2,4) 

i.ai 

3.90 

2.4 1 

2.4 1 


AIN) 

3.90 

2,41 

i.ai 

3,90 

2.4 1 

2.4 1 

NEG 

AIN) 

3.90 

2,41 

1.81 

3.90 

2.4] 

2.4 1 


lU) 

3.90 

2,41 

1.81 

3.90 

2.4 1 

2.4 1 

NEG 

lU) 

3.90 

2,41 

1.81 

3.90 

2.41 

2.41 


AIU) 

3.90 

2,41 

1.81 

3.90 

2.4 1 

2.4 1 

NEG 

AIU) 

3.90 

2.41 

1.81 

3.90 

2.4) 

2.4 1 



84 


FLOATING POINT KMGR OPERATION. WITH F Q8WAKD 1NG OF EXTE R NAl A ND 1 - B OX OPERANOS 



NO INDEXING 



INDEXING 




INTERNAL 

EXTERNAL 

I-BOX 

INTERNAL 

external 

I~BOX 



OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 


AH INDICATOR OFF 








NORMALIZED U 

IN) 

3. 60 

2.41 

l.dl 

3.61 

2.41 

2.41 


NEC IN) 

3.60 

2.41 

1.81 

3.61 

2.4) 

2.41 


AiNI 

3.60 

2.41 

1.81 

3.61 

2.41 

2.41 


NEC AINI 

3.60 

2.41 

l.dl 

3.61 

2.4) 

2.4 1 


lU) 

3.60 

2.41 

1.81 

3,61 

2.41 

2.41 


NEG «U) 

3.60 

2.41 

i.ai 

3.61 

2.41 

2.4) 


AlUl 

3.60 

2.41 

1.81 

3.61 

2.41 

2.4) 


NEG AlUl 

3.60 

2^41 

i«8l 

3.61 

2.4 1 

2.41 


BOTH OPERANDS WITH XPFN 

INI 

3.60 

2.41 

1.81 

3.61 

2.41 

2.41 


NEG INI 

3.60 

2.41 

1.81 

3.61 

2.41 

2.4) 


AINI 

3.60 

2.41 

1.81 

3.61 

2.41 

2.41 


NEG AINI 

3.60 

2.41 

1.8i 

3.61 

2.4t 

2.41 


lU) 

3.60 

2.41 

1.81 

3,61 

2.4 1 

2.41 


NEG lUI 

3.61 

2.41 

1.81 

3.6t 

2.41 

2.4i 


AlUl 

3.60 

2.41 

i.8i 

3.61 

2.41 

2.4) 


NEG AlUl 

3.60 

2.41 

1.81 

3.6 1 

2.41 

2.41 


AC EXPNT N. HEM EXPNT XPFN 

INI 

3.90 

2.4) 

1.81 

3.90 

2.41 

2.41 


NEG INI 

3.90 

2.41 

1.81 

3.90 

2.41 

2.41 


AINI 

3.90 

2.41 

l.dl 

3.90 

2.41 

2.4) 


NEG AINI 

3.90 

2.41 

1.81 

3.90 

2.41 

2.41 


lUI 

3.90 

2.41 

1*81 

3,90 

2.41 

2.41 


NEG lUI 

3.90 

2.41 

U8I 

3.90 

2.41 

2.41 


AIU) 

3.90 

2.4) 

).8) 

3.90 

2.41 

2.4) 



NEG AtU) 3.90 2.4t LalJ 3.9-0 2.9 3 2 -HI 


AC Hi TH XPFP. HEM KITH XPFN 



INI 

3.90 

2.41 

1.81 

3.90 

2.41 

2.41 



NEG INI 

3.90 

2.4) 

1.81 

. 3.90 

2.4 1 

2.4) 



AINI 

3.90 

2.41 

1.81 

3.90 

2.41 

2.4) 



NEG AINI 

3.90 

- -2.4L 

_1.8| 


2^1 




lUI 

3.90 

2.41 

l.8i 

3.90 

2.4 ) 

2.41 



NEG lU) 

3.90 

2.4 1 __ 

1.8 i 

3. 90 

2.4) 

2.^iLl 



AlUl 

3,90 

2.4) 

i.at 

3.90 

2.41 

2.4 i 



NEG AlUl 

■ ■3.90 

■ 

liiAL 

_ 3. 90 


2^4_L 




■ELQA liiiG PHUSILL- KMGR QRE&Al 1 QM^ W lXH EOR M AR D ! NO -^---EXlERN/VX-ANQ-X-aXU -UPeR ANDS 


NO INDEXING 

INTERNAL EXTERNAL I-BOX 

INDEXING 
INTERNAL EXTERNAL 

I- BOX 

OPERAND OPERAND OPERAND 

OPERAND OPERAND 

OPERAND 


AH INDICATOR ON 


NORMALIZED U 


IN) 

3,60 

2.9 I 

l.Bl 

3.60 

2.4 1 

2.4! 



NEG IN) 

3.60 

2.41 


3.6 1 . 

2.4 1 




AIN) 

3.60 

2.41 

1.81 

3.61 

2.41 

2.41 



NEG AIN) 

3.61 _ 

2.41 

1^81 

- J.6T _ 

2.4 1 

2.4 1 



lU) 

3.60 

2.4 ) 

1.81 

3.60 

2.41 

2.41 



NEG <U) 

3.60 

2.41 

1.81 

3.61 

2.4 1 

2.4 1 



AlU) 

3.60 

2.41 

1.8) 

3.6 I 

2.4 1 

2.41 



. „ Aiy I 

3.60 

2.4 i 

I.8J 


2L^1 

2.4 1 



BOTH OPERANDS WITH XPEN 









IN) 

3.60 

2.4 1 

31.81 

3.6 1 

2.4 1 

2.41 



NEG IN) 

3.60 

2.41 

i.ai 

3.61 

2.4 1 

2.4 1 



AIN) 

3.60 

2.4 1 

i.ai 

3.61 

2.4 I 

2.4! 



. NEG AIN I 

3.60 

_^^4J . 

i.aj 

„ J.iLl __ 


2.4 1 



lU) 

3.60 

2.4 1 

1.81 

3.61 



2.4 1 

2.4 1 



NEG ID) 


2.41 

1.81 _ 

3^61 

2.kl^ 

2.4 1 



AlU) 

_ 

3.61 

2.41 

1.81 

3.61 

2.4 1 

2.4 1 



NEG AlU) 

3.60 

2.4 1 

1.81 

3.6 1 

2.4 1 

2.4 1 



„ AC EXPNT N. f5£M .£)LEMT XP_Fft . 









IN) 

3.90 

2.41 

I.ai 

3.90 

' 2i4i 

2.4 1 



_ _ MG„ IMl 

3.90 

2.41 

1.81 

1.. 90 _ 

2.4 1 

2.4 1 



AIN) 

3.90 

2.4 1 

1.81 

3.90 

2.41 

2.4 1 
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2.4 1 

1 .8 1 



A( N) 

5.90 

2.4 1 

1.8 1 


NEG 

AIN) 

3.90 

2.4 1 

1.8 1 



(U) 

3.31 

2.41 

l.B 1 


NEG 

1 U) 

5. 31 

2.4 1 

l.B 1 



A(U» 

3. 31 

2.4 1 

l.B 1 


NEG 

AlU) 

3. 3 1 

2.4 1 

1.81 

MEMORY operand HAS 

Of V 

FLAGS 






IN) 

3.90 

2.4 1 

1,8) 


NEG 

IN) 

3.90 

2.4 1 

l.B! 



AIN) 

3.90 

2.4 1 

I. 61 


NEG 

AIN) 

3.90 

2.4 1 

l.B 1 




5.3 1 

2,41 

l.B 1 


~n¥g 

lU) 

3.31 

2.4 1 

Lai 



AlU) 

3,3 1 

2,4 1 

1.8 1 


NEG 

AlU) 

3. 31 

2.4 1 

1.81 

MEMORY OPERAND 

HAS 

XPFP 






IN) 

3.90 

,...2..4 1 

1.81 


NEG 

IN) 

3.90 

2 . 4 i 

1.8 1 



AIN) 

3.90 

2.4 1 

1.8 1 


NEG 

AIN) 

3.90 

2.4 1 

l.B ) 



lU) 

3. 31 

2.4 1 

l.B! 


NEG 

iu) 

3.31 

2.4 1 

l.B 1 



AlU) 

3. 3 1 

2.4 1 

1.8 1 


NEG 

AlU) 

3.3 1 

2.4 1 

1.8 1 


rOKWAKUlNG OF FXlfKGAL ANO I-BQX OPtRANUS 

INUI: X I N(, 

INIFRNAI. FXH-KNAl. 1-lUJX 


PI KAND 

OPFRAND 

DPI; RAND 

5.90 

2.4! 

2,4 1 

5.90 

2.4 1 

2.4 1 

3.90 

2.41 

2.4 1 

3,90 

2.4 1 

2.4 1 

3,5 1 

2.4 1 

2.41 

3. 3 1 

2.4 1 

2.4 1 

3. 5 1 

2.41 

2.4 1 

3. 5 J 

2.41 

2.4 1 


3.90 

2.4 1 

2.4 1 

3.90 

2.4 1 

2.4 1 

3.90 

2,4 1 

Z,4 1 

3.90 

2.41 

2.4 1 

3. 3 1 

2.41 

2.4 1 

3.3 1 

2.4 1 

2.4 1 

3. 31 

2.4 1 

2.4 1 

3.31 

2.4 1 

2.4 1 

3.90 

2.4 1 

2.4 1 

3.90 

2.4 1 

2.4 1 

3.90 

2.4 1 

2.4 ) 

3.90 

2.4 1 

2.4 1 

.5,31 

2,4J 

. .2,41. 

3. 5 I 

2.4 1 

2.4 1 

3. 3 1 

2.41 

2.4 1 

3. 5 1 

2.4 1 

2,4 1 


3.90 

2.4 1 

2.4 1 

L9a 

2.41 

2.4 1 

3.90 

2.4 1 

2.4 1 

3.90 

2.4 1 

2.41 

3. 3 1 

2.4 1 

2.4 1 

3. 3 1 

2.4 ! 

2,4 1 

3. 3 1 

2.4 1 

„.2.^4i. 

3. 3 1 

2.4 1 

2.4 I 
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FLOATING POINT LFT OPERATION. WITH F ORWARD I NG OF EXTERNAL AND I- BOX OPERANDS 



NO INDEXING 



INDEXING 



INTERNAL 

EXTERNAL 

I-BOX 

INTERNAL 

EXTERNAL 

I-BOX 


OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 

NORMALIZED I. 







(N) 

6.76 

4.36 

4c06 

6. 76 

4.37 

4.07 

NEC (N> 

6.76 

4.36 

4.06 

6.76 

4.36 

4.07 

AIN) 

6.76 

4.36 

4.06 

6 , 7 6 _ 

4.36 

4.07 

NEG AIN) 

6.76 

4.36 

4.06 

6.76 

4.36 

4.07 

lU) 

6.76 

4.36 

4.06 

6,76 

4.37 

4.07 

NEG lU) 

6.76 

4.37 

4.06 

6. 76 

4.37 

4.07 

AIU) 

6.76 

4.37 

4.06 

- - 6.76 

_ 4.36 

4.07 

NEG AIU) 

6.76 

4.36 

4.06 

6. 76 

4.37 

4.07 

MEMORY OPERAND HAS XPFN 







IN) 

6.76 

4.36 

_ 4. 04 

6, 76 

4.36 

4.07 

NEG IN) 

6-76 

4,36 

4.06 

6. 76 

4.37 

4.07 

AIN) 

6.76 

4.36 

4% 06 

6,76 

4.36 

4.07 

NEG AIN) 

6.76 

4.37 

4.06 

6. 76 

4.36 

4.07 

<U) 

6.76 

4.36 

4.06 

6.76 

4.36 

4.07 

NEG lU) 

6.76 

4.36 

4.06 

6. 76 

4.36 

4.07 

AIU) 

6.76 

4.36 

4.06 

6. 76 

4.36 

4.07 

NEG AIU) 

6.76 

4.37 

4.06 

6.76 

4.36 

4.07 

MEMORY OPERAND HAS U,V FLAGS 







IN) 

6.76 

4.36 

4.06 

6.76 

4.36 

4.07 

NEG (N) 

6.76 

4.36 

4.06 

6.76 

4.36 

4.07 

AINI 

6.76 

4.36 

4.06 

6.76 

4.36 

4.07 

NEG AIN) 

6.76 

4.36 

4.06 

6.76 

4.37 

4.07 

lU) 

6.76 

4.36 

4.06 

6.76 

4.36 

4.07 

NEG lU) 

6.76 

4.36 

4.06 

6.76 

4.37 

4.07 

AIU) 

6.76 

4.36 

4.06 

6.76 

4.36 

4.07 

NEG AIU) 

6.76 

4.36 

4.06 

6.76 

4.37 

4.07 

MEMORY OPERAND HAS XPFP 







IN) 

6.76 

4.36 

4.06 

6. 76 

4,36 

4.07 

NEG IN) 

6.76 

4.36 

4.06 

6. 76 

4.37 

4.07 

AIN) 

6. 76 

4.36 

4.06 

6.76 

4.36 

4.0? 

NEG AIN) 

6.76 

4.36 

4.06 

6.76 

4.36 

4.07 

lU) 

6.76 

4.36 

4.06 

6.76 

4.36 

4.07 

NEG lU) 

6.76 

4.36 

4.06 

6.76 

4.37 

4.07 

AIU) 

6.76 

4.36 

4.06 

6.76 

4.36 

4.07 

NEG AlUl 

6.76 

4.36 

4.06 

6. 76 

4.36 

4.0? 



r-LQAUNG POINT OPtKAUON. Ia’IIh 


POKViiAKi) ING Of fXlLKNAL ANU I -BUx UPhKANUS 



NO INDEXING 



INDEXING 



INTERNAL 

EXTERNAL I 

-BOX 

internal 

EXIEKNAL 

i-BOX 


OPERAND 

OPLRAND OP 

ERANU 

OPERAND 

OPE RAND 

OPERAND 

NORMAL I /fC 1. 







{ N ) 

6*00 

4 . T9 

8.82 

6.00 

4.52 

10.2^ 

NtG IN) 

6.00 

4 . 5 

9.0 r 

6.00 

4.59 

iU.05 

A i N J 

6.00 

4. 59 

8.82 

6.00 

4.52 

10.2 Z' 

NtG A(N) 

S. 7^ 

4.52 

9.0T 

5. 7? 

4. 59 

i0.02 

lUi 

G.42 

5.62 

7.80 

8 . 4 2 

5.62 

9.07 

NtG <U) 

5.U2 

5.62 

7.80 

5 . 4 2 

5.62 

9.07 

A t U ) 

S.U2 

5.62 

7.80 

5.4 2 

5.62 

9.0 7 

NtG AUJI 

G . 42 

5.62 

7.80 

5.42 

5.62 

9.07 

MtHORY OPfcRANO HAS XPtN 







( N ) 

G . 42 

5.62 

7.8b 

5.42 

3.62 

9 . 0 T 

NtG INI 

G.42 

5.62 

7.80 

5.42 

5.62 

9.0 7 

A( N ) 

5.42 

5.62 

7.80 

5.4 2 

5.62 

9.07 

NEG A(N) 

5.42 

5.62 

r.86 

‘ ) . 4 2 

5.62 

9.0 7 

( U ) 

5.42 

5,62 

^^.86 

5,42 

5.62 

9,0/ 

NEG (U) 

5.42 

5.62 

7.80 

5.42 

5.62 

9.0 ^ 

AiUi 

5-M2 

3.62 

r*8o 

5,4 2 

5,62 

9.0 f 

NEG AiU) 

5.42 

5.62 

7.80 

5.42 

3.62 

9.0 7 

HEHORV OPERAND MAS U,V ELAGS 







■ ■ 



‘ (N) 

5,42 

3,92 

8,46 

5,42 

3,92 

9 , 6 f 

NEG (N) 

5.42 

3.92 

8.46 

5.42 

3.92 

9.07 

A { N ) 

5.42 

3.92 

8,4 6 

5,4 2 

3.92 

9.0 7 

NtG AINI 

5.42 

3.92 

8.46 

5 . 2 

3.92 

9.07 

lUt 

5,. .42,,. 

3.92 

, 8-M 

5.42 

5.92 

9.0 7 

NEG ~iU) 

5.42 

3.92 

8.46 

5.4*2 

5.92 

9.07 

AlU) 

5,42 

3,9 2 

8,46 

5,42 

5,92 

9,6f 

NEG AIUJ 

5.42 

3.92 

8.46 

5. 42 

5.9? 

9.07 

MEMORY OPLRAND MAS XpEH 







iNI 

5.42 

5 ,^,92 

8e46. 

5.5i2 

3*92 

9,69 

NEG (N» 

5.42 

^92 

H.46 

5.42 

5.92 

9.0 7 

AtN) 

5,42 

3,9 2 

8.46 

5. 42 

5.92 

9.07 

NtG AiNI 

5.42 

3.92 

8.46 

5.42 

5.92 

9.07 

tU) 

5.42 

3.92 

8.46 

5.42 

5,92 

9.0 7 

NEG (Ul 

5.42 

5.92 

8.46 

5.42 

5.92 

9.6 7 

AiUj 

5.42 

3.92 

8.4 6 

,5.42 

3,92 

9.67 

NEG AiU) 

5.42 

5.92 

8.46 

5.42 

5.92 

9.67 



fLOATl NG PO INT M»HG QPgRATIQ N. WITH 


FORWARDI NG OF EXTERNAL AND I-BO X OPERANDS 



NO INDEXING 
INTERNAL EXTERNAL 

I-BOX 

internal 

INDEXING 

EXTERNAL 

I-BOX 


OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 

OPERAND 

NORMALIZED U 

IN) 

6.00 

4.39 

8.82 

6.00 

4.52 

10.27 

NEG INI 

6.02 

4.52 

9.07 

6.01 

4.39 

10.03 

AIN) 

6.00 

4.39 

8.02 

6.00 

4.52 

10.27 

NEG AIN) 

6.02 

4.52 

9.07 

6.01 

4.39 

10.03 

.<U) 

5.42 

_ 1.62 

7.86 

.. „5-42_ _ 

3.62 

9.07 

NEG lU) 

6.01 

4.22 

8.46 

6.02 

4.22 

9.67 

AIU) 

5.42 

3.62 

7.86 

5.42 

3.62 

9.07 

NEG AIU) 

6.01 

4.21 

8.46 

6.02 

4.22 

9.67 

MEMORY OPERAND HAS XPEN 







INI 

5.42 

3.62 

7.86 

5.42 

i^.62_ 

9.07 

NEG IN) 

5.42 

3.62 

7.86 

5.42 

3.6 2 

9.07 

AIN) 

5.42 

3.62 

7.86 

5.42 

5.62 

9.07 

NEG AIN) 

5.42 

3.62 

7.86 

5.42 

3.62 

9.07 

(U) 

5.42 

3.62 

7.86 

5.42 

3.62 

9.07 

NEG (U) 

5.42 

3.62 

7.86 

5.42 

3.62 

9.07 

AIU) 

5.42 

3.62 

7.86 

5.42 

3.62 

9.07 

NEG AIU) 

5.42 

3.62 

7.86 

5.42 

3.62 

9-07 

MEMORY OPERAND HAS U.V FLAGS 







IN) 

5.42 


0.46 

5.42 

3.92 

9.67 

NEG IN) 

5.42 

3.92 

8.46 

5.42 

3.92 

9.67 

_ _ „ Ami 

5.42 

3.92 

8.46 

5.42 

3.92 

9,67 

NEG AIN) 

5.42 

3.92 

8.46 

5.42 

3.92 

9.67 

<U) 

5.42 

3,92 

8.46 

5.42 

3*92 

9.67 

NEG lU) 

5.42 

3.92 

8.46 

5.42 

3.92 

9.67 

AIU) 

„ __5^42_. 

3.92^ __ 

.8.46 

5.42 

3.92 

9.67 

NEG AIU) 

5.42 

3.92 

8.46 

5.42 

3.92 

9.6? 

MEMORY OPERAND HAS XPFP 







IN) 

5.42 

3.92 

8.46 

5.42 

3.92 

9.67 

NEG (N) 

5.42 

3.92 

8.46 

5.42 

3.92 

9.67 

AIN) 

5.42 

_ 1^92 

8.46 

_^5.42_ 

1.92 

9.67 

NEG AIN) 

5.42 

3.92 

8.46 

5-42 

3.92 

9-67 

UJi 

5,41 

_ 3^2 

8.4 6 

_ 5, 42 . 

3^92 

9.67 

NEG I U ) 

5.42 

3.92 

8.46 

5.42 

3.92 

9.67 

AIU) 

5^41.. 

ls91__ 

___8,4.6„. 

—5*42 

1^2_ 

J „ „ „ _ _ 


5.42 5.92 8.46 5.42 3.92 9.67 


NEC AID I 



ENVIRONMENTAL TIMING 
Method: 

Sequences of operations were generated and timed by GENER. 
Environment: 

Cases were run with environments of one, two, and up to eight 
consecutive unnormalized floating point adds and also with similar 
sequences of unnormalized floating point multiplies, all using the same 
external operand. 

Time Evaluation: 

The printed output is actually the average instruction times. 

The ’’environment” is actually a ’forwarding” environment in 
each case, since the operand addresses are all the same. The average 
times for the bacl^round instructions thus should be 2.41 jxs for +(u) 
(according to p. 66) and close to 2.71 for *(u) (accordii^ to p. 76). 

Assumii^ the environment to be imaffected by the instruction, the 
subject instruction time can be computed as follows: if a test group 
consists of one subject instruction A followed by n environment instruction 
B, and if the average instruction time is t^y., 

group time = = (n+1) • tAv 


and t^ = (n+1) t^^ - nt^ 

where t^, tg are the instruction times for A and B respectively. 


95 



For example, in the case of a ST (u) followed by 3 * (u) instructions, 
the effective store time is 

‘sT " 4*2.25-3.2.71 

= 0.87 #jts approximately. 

The same method when applied to the case of 3 + (u) instructions leads to 
a negative effective store time. 

Each time measurement may have an error on 0.01 jus, and the 
absolute error bound of the formula is actually (2n+l) • (0.01) ixs. For 
the above computation, the error is not larger than 0.07. 
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-iLflAmsO-P-Omi. ENVIRQNMEMAL TEST 








ONE 

TWO 

THREE 

FOUR 

FIVE 

SI X 

SEVEN 

E IGHl 

FOtLOWEO BY 

♦ ( U } 

OPS 

Ar 2.41 EACH 









srtui 

(4.82 

IN 

A 

sr 

ENVIRONMENT) 

„2j.5|„ 

2,QI 

1,73 

2.21 

2,21 

2.28 

2.26 

2.3) 

SRO(U) 

15. 10 

IN 

A 

SRD 

ENVIRONMENT) 

2.56 

2.04 

1.81 

1.95 

2.20 

2.28 

2.25 

2.31 

SLOlU) 

(9.59 

IN 

A 

SLO 

ENVIRONMENT) 

4.80 

3.21 

2.55 

2.76 

2.70 

2.66 

2L,^6i - 

2.6 1 

LIU} 

( 1.34 

IN 

A 

L 

ENVIRONMENT) 

3.00 

2.50 

3. 16 

3.00 

2.9 I 

2.83 

2.78 

2.74 

DL(U» 

( 1.4 I 

_1JN_ 

A 

Dt _ 

INyiBaNMENll 

15 

2.61 

3,16 

3,00 

2.9 1 

2.83 

2.78 

2.74 

LFTIUJ 

(4.35 

IN 

A 

LET 

ENVIRONMENT! 

2.56 

2.32 

2.26 

2.02 

2.46 

2.44 

2.48 

2.44 

LX 


JR, 

A 

LX 

LNVlRJORMERll 

3* 3 1 

3, 12 

2.86 

2.83 

2,71 

2.71 

2.63 

2.64 

SX 

( 3*46 

IN 

A 

SX 

ENVIRONMENT! 

2. 1 1 

2.4 1 

2. 1 1 

2.47 

2.51 

2.49 

2.48 

2.47 

tv 

(5.42 

IN 

A 

CV 

ENVIRONMENT) 

3.02 

2.96 

2.71 

2.74 

2.61 


_2,.5L. - 

2,59._ 

SV 

( 7.81 

IN 

A 

SV 

ENVIRONMENT) 

4.21 

3.21 

2.72 

5.07 

3.01 

2.92 

2.86 

2.8 1 

IL 

__±5a.42 

,]N^ 

A 

LC^ 

envirqnmenil^ _ 

3,01 

2,96 

2,71 

2,74 

2.61 

2.64 

2.56 

2.59 

SC 

(7.81, 

.IN 

A 

SC 

ENVIRONMENT) 

4.21 

3.22 

2. 72 

3.07 

3.01 

2.92 

2.86 

-e.8 1 

LR 


IN, 

A 

LB 

ENVIRONMERTJ 

3.01 

2,96 

2,7( 

2,74 

2.6) 

2.64 

2.56 

2.59 

SR 

( 7.81 

IN 

A 

SK 

ENyiRONMENT) 

4.21 

3.22 

2. 72 

5.07 

3.01 

2.92 

2.86 

2.8 1 

KV 

(5.27 

IN 

A 

KV 

ENVIRONMENT) 

3.01 

_2jt96 

2.71 

2,74 

2.61 

2.64 

2.56 

2.59 

KC 

(5.27 

IN 

A 

KC 

ENVIRONMENT) 

3.0) 

2.96 

2.71 

2.74 

2.61 

2.64 

2.56 

2.59 

y±. 

_„J5^7 

IR 

A 

Jf t 

JNVIRONMENTJ 

3.01 

2,96 

2.71 

2,74 

2.6 1 

2.64 

2,56 

2.59 

v+c 

(5.27 

IN 

A 

V+C 

ENVIRONMENT) 

3.01 

2.96 

2.71 

2.74 

2.61 

2.64 

2.56 

2.59 

V,±CR 

_„15*2I 

JN_ 


ERVIRQRMERL) 

3.01 , 

2.96 

2.7 1 

2. 74 

2.61 

2.64 

2.56 

2.59 

LVI 

I 3.32 

IN 

A 

LVI 

ENVIRONMENT 1 

2. 1 1 

2.41 

2.26 

2.41 

2.31 

2.4 1 

2. 55 

2.4 1 

V+I 

1 3*31 

_LN_ 

A 

V±JL 

ENVIRONMENT) 

2. 1 1 

2.41 

2.26 

2.41 . 

2.31 

2.4 1 


2.4 1 

V+IC 

( 3.92 

IN 

V^IC 

ENVIRONMENT) 

2.41 

2.61 

2.41 

2.53 

2.4 1 

2.49 

_ 

2.41 

2.48 



_L3,92 

IN 

V*ICR 

ENVIRONMENT ) 

2,41 

2,6! 

2w 4 I 

2.53 

2.4! 

2.49 

2.4 1 

2.48 

KVI 

13.32 

IN 

A 

KVI 

ENVIRONMENT) 

2. 1 1 

2.41 

2.26 

2.41 

2.31 

2.4 1 

2.33 

2.4 1 

KCI 

J1^32 

,JN 

A 

KCJ 

ENVIRORMEMl 

2,11 

2,4( 

2.26 

2.4 1 

2.31 

2.4 I 

2.35 

2.4 1 

FOLLOWED BY 

«(U} 

OPS 

AT 2.71^* EACH 









SI<U» 

(4.82 

IN 

A 

ST 

ENVIRONMENT) 

2.84 

2.36 

2.2^ 

2.34 

2.40 

2.55 

2.48 

2.57 

SRDI U) 

<5. 10 

IN 

A 

SRQ 

ENVIRONMENT) 

2,83 

2,4 1 

2,33 

2.40 

2.45 

2.53 

2.52 

2.57 

SLOIUI 

19.59 

IN 

A 

SLO 

ENVIRONMENT) 

4.80 

3.71 

5.45 

3.30 

3.20 

5. 13 

3.07 

5.04 

LIUI 

I 1.34 

IN 

A 

L 

environmentl 

1.80 

- 2,41 

2.55 

2,53 

2.60 

2.58 

2.63 

2.61 

OLI U) 

(1.41 

IN 

A 

DL 

ENVIRONMENT ) 

1.95 

2.41 

2.55 

2.53 

2.61 

2.58 

2.63 

2.6 1 

LFTIU) 

(4. 35 

IN 

A 

LET 

ENVIRONMENT) 

2.89 

2.51 

2.48 

2. 46 

2.61 

2.71 

2.63 

_ 7 1 

LX 

(5.73 

IN 

A 

LX 

ENVIRONMENT) 

3.31 

3. 12 

2.86 

• 2.83 

2.8 1 

2.79 

2.78 

2.78 

SX 

( 3.46 

IN 

A 

SX 

ENVIRONMENT) 

2,4i 

2.4 1 

2.47 

2.52 

2.61 

2,62 

2,63 

2.64 

LV 

15.42 

IN 

A 

LV 

ENviRONMENT) 

3.01 

2.96 

2.7 1 

2. 74 

2.7! 

2.73 

2.7) 

2.73 

SV 

( 7.8 1 

IN 

A 

SV 

ENVIRONMENT) 

4.21 

3.22 

2. 72 

5. 19 

3. 1 1 

5.05 

3, Cl 

2,98 

LC 

(5.42 

IN 

A 

LC 

ENVIRONMENT) 

3.01 

2.96 

2. 71 

2. 74 

2.71 

2.73 

2.71 

2.73 

SC 

(7.8 1, 

.IN 

A 

SC 

ENVIRONMENT) 

4.21 

3.22 

2.72 

3. 19 

3. 1 1 

5.05 

3.01 

2.98 

LR 

(5.42 

IN 

A 

LR 

ENVIRONMENri 

3.01 

2.96 

2,71 

2. 74 

2. 7 1 

2. 73 

2. 7 1 

2.7 3 

SR 

(7.81 

IN 

A 

SK 

ENVIRONMENT) 

4.21 

3.21 

2. 72 

3. 19 

3. 1 1 

5.05 

3,0 1 

2,98 

KV 

(5.27 

IN 

A 

KV 

Environment") 

i.oi 

2.96 

2.71 

2.74 

2 .n 

2.75 

2.71 

2.73 

KC 

(5.27 

IN 

A 

KC 

ENVIRONMENT) 

3.02 

2 •96 

2.71 

2. 74 

2,7! 

2,73 

2,7 1 

2.73 

V + 

(5.27 

IN 

A 

V + 

ENVIRONMENT) 

3.01 

2.96 

2.71 

2. 74 

2.7 1 

2.75 

2.7 1 

2.75 

V^C 

(5.27 

IN 

A 

V + C 

ENVIRONMENT ) 

3.01 

2.96 

2.7 1 

2. 74 

2. 7 1 

2.73 

_ 2, 7 1 

2.73 

VtCR 

(5.27 

IN 

VtCR 

ENVIRONMENT) 

3.01 

2.96 

2.7 1 

2. 74 

2. 7 1 

2. 73 

2.71 

2.73 

LVI 

( 3. 52 

IN 

A 

LVI 

ENVIRONMENT ) 

2.25 

2.41 

2.48 

2.53 

2.55 

2.58 

2.59 

2.61 

V + I 

(3.31 

IN 

A 

V + I 

ENVIRONMENT) 

2.25 

2.41 

2.48 

2.53 

2.55 

2.58 

2.59 

2.6 1 

V^IC 

( 3.92 

IN 

V+IC 

ENVIRONMENT) 

2.4i 

2.6) 

2.48 

2.59 

2.56 

2.62 

2.59 

2.64 

V + ICR 

( 3.92 

IN 

V+ICR 

ENVIRONMENT) 

2.41 

2.61 

2.48 

2.59 

2.56 

2.62 

2.59 

2.64 

KVI 

( 3. 32 

IN 

A 

KVI 

ENVIRONMENT) 

2.25 

2.41 

2.48 

2.53 

2.55 

2.58 

2.59 

2.6 1 

KCI 

(3.32 

IN 

A 

KCI 

ENVIRONMENT) 

2.25 

2.41 

2.48 

2.53 

2.55 

2,58 

2.59 

2,6 1 


97 



COMMENTARY ON TRANSMIT INSTRUCTION 


The transmit instructions were timed with the external operands 
in the two lowest memory boxes and the internal operands in locations 
4.0 through 9.0. The index operands were in S2 through S14 (18.0 
through 30.0). 

LA is emptied before the actual transmission of information. 
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rKANSMJ 1 1 



EXTEKNAL 

EX fEKNAL 

EXTERNAL 

INTERNAL 

INTERNAL 

INTERNAL 

I-BOX 

I-BOX 

I-BOX 


TO 

TO 

TO 

TO 

TO 

TO 

TO 

10 

TO 


EX rbHNAL 

INFEKNAL 

1-BOX 

INTERNAL 

EXTERNAL 

I-BGX 

1~B0X 

EXTERNAL 

internal 

IWD 

13.84 

I3.8t) 

13.28 

14. M ? 

1 4 . 4 7 

1 3. 28 

1 3.28 

13.85 

13.85 

3W0^ 

19.89 

19.90 

^1.69 

14,47 

14,4 7 

1.3,28 . 

13,28 

13.85 

_ 13,85. 

D5Wd 

25 *94 

25.94 

30.16 

1 4 • 4 6 

14,47 

13,28 

13,28 

13,85 

13*85 

rwo ~ 










azi \ 

31 .9? 


38.58 




_J 1. 2 7 _ 

13.85 


a w o 










UZl 1 



4 7,00 




1.3,2 7 

13,85^ 


ItWD 










» 1 



55^46 




13,27 

13,.8 5 _ 


IBWP 










1 



, Ai.a7„_ 





1-3 



(iWD 

b6.or 
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EXTERNAL 

TO 

EXTEKNAt 

TO 

EXTERNAL 

TO 

internal 

TiL 

INTERNAL 
TO 

INTERNAL 

_ JLCL . _ 

I-BOX 

TO _ . 

I-BOX 

TO 

I-BOX 

TO 



EXTERNAL 

INTERNAL 

I-BCX 

INTERNAL 

EXTERNAL 

I-BOX 

I-bOX 

EXTERNAL 

INTERNAL 


IWO 

14.4? 

14.48 

13.85 

15.04 

153.0^-- 

L1^7 

1 3.85 

14.48 

14.47 


3WD 

20>. 4L 

_ ^ 2a^j4iL__ 






22. 3 1 

20.48 

20-48 


SWD 

26.51 


„ 3Q.74 


_ 41.52 _ 

35.55 

3Q.74 

26.5 1 

26.51 


rm 

32.56 






- 39. 16 




9WD____. 

, 


jLL.6t _ 




4_l»^L^ _ 

_3iL._5ii__ 




J 1 HD 44.63 


I 3WD 50.68 64»46 50.65 


..JiHD 

. . .. 





. .5.aw.a_ - 

162. 15 





iooim 

; 







COMMENTARY ON INDEX ARITHMETIC INSTRUCTIONS 

These were timed with external, internal and index operands both 
with and without indexing of the operand addresses. 

The external operands refer to the two lowest memory boxes . The 
internal operands refer to locations 7.0, 8.0 and 9.0. 

Conditional refill operations were tested for both conditions. 

In the LVS instruction the answer is placed in the location of one of 
the summands. 

The instructions LVE and SVA were timed for all three sizes of 
the address field: 18, 19, and 24 bits. 

In SX, no memory fetch is necessary. This is not true for SV, SC 
and SR. This explains the large difference in timing. 

All successful refill action requires memory fetches. All direct 
index arithmetic instruction except SX require memory fetches. No 
memory fetch is required for immediate index arithmetic. 

Concurrent E-box activity can overlap much of the I-box time. 

This is, of course, not possible if the LA is empty. The RNX instruc- 
tion requires the drainii^ of LA. 
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i-aax iiyisiaiicJ 4 ons 



EXTERNAL OPER ANO*«^ I N T ERNAL OPERAND 
DIRECT EFFECTIVE DIRECT EFFECTIVE 

INDEX OPERAND 
DIRECT EFFECTIVE 


tx 

5. 73 

6.33 

6.93 

7.53 

5.72 

6.33 

LV 

5.42 

5.87 

5.88 

6.48 

5.27 

5.87 

tc 

5.42 

6.8r 

5.88 

6.48 

5.27 

5.87 

LR 

5.42 

5.87 

5.88 

6.48 

5.27 

5.87 

SX 

3.46 

3.61 

3.01 

3.31 

5. 12 

5.73 

sv 

7.81 

00 

« 

IS. 

7.83 

7.83 

6. 33 

6.93 

sc 

7.81 

?.82 

7.83 

7.83 

6.33 

6.93 

SR 

7.81 

7.82 

7.83 

7.83 

6.33 

6.93 

V+ 

5.27 

5.87 

5.87 

6.48 

5.27 

5.87 

V+C 

5.27 

5.87 

5.87 

6.48 

5.87 

6.48 

VtCR 

5.27 

5.88 

5.88 

6.48 

5.88 

6.48 

V+CR 

9#34 

9.94 

9.94 

10.54 

9.94 

10.54 

KV 

5.27 

5.87 

5.87 

6.48 

5.27 

^^87 

KC 

5.27 

5.87 

5.87 

6.48 

5.27 

5.87 


tVNI 

V-T 

V~IC 

V^ica 

cTT 

KVNf 


R 

H.42 

11.43 

10.83 

10.84 

7.68 

8.29 

RCZ 

5.27 

5.87 

5.87 

6.48 

4.07 

4.67 

RCZ 

n.42 

M.43 

s 

0 

r 

10.84 

7.68 

8.29 

RNX 

12.96 

13.56 
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IMMEDIATE 


3.il 

373 T 

3.31 


3.31 

3.92 

3.92 
8.13 
3731 
3.31 
3.31 

3 .T 1 

3.92 
3.92 
8.13 
3.31 
3 . 3 T 

3.37 




ir^DX. LRimUCliaNS 


LVS 


J FIELD 

EQUAL 

TO INDEX OPERAND 

J FIELD 

NOT EQUAL 

5XR 

15.52 

TO INDEX 

lOXR 

24.55 

OPERAND 

I4XR 

31.78 


CLEAR VF 

IXR 

5XR 

lOXR 

I5XR 

IXR 


6.48 

6.48 

15.71 

22.75 

31.78 

8.29 


- 









LVE 


I 

-BOX 

INSTRUCTIONS 






DIRECT EFFECTIVE DIRECT 

EFFECTIVE DIRECT EFFECTIVE 




laBITS 

8.89 

9.04 


9.49 

r.6e 

7.68 




i9airs 

8.89 

_ 9.^Qk ___ 


9.49 

7.68 

7.68 




24iill.- 

iUM 






UM. 





SVA 


tSBITS 

7.81 

7.82 

7.82 

7.83 

6. 33 

6.93 

I9BIT$ 

7 i, 8 l _ 

7.82 

7 ,82 

7,8 3 

6.33 

6,93 

24BITS 

L.AL 

7.82 

Zm32 

7^83 

_„_6._33_ 

6^93 
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BRANCH INSTRUCTIONS 


" Consecutive” means that each instruction called for a branch to the 
next instructions. "Non-consecutive" means that the branch was to a lo- 
cation from one to four instructions from the one being executed. 

For CBR t37pe, the "success" refers to a successful refill in which the 
register is refilled with its original contents. A one was in the count field. 
For an xmsuccessful CBR the branch was unsuccessful and thus no refill. 
The original count in the count field in this case was greater than 10,000, 

The ri^t-most four columns of data involved indexed addresses. 



liiREC I 


^BHANCHLMG cti BIND JMG FQRwAKQlNG 


NO INDEXING 



SlJCCES 

UNSUCC 

SUCCES 


DON SEC 

CONSEC 

NQNCON 

C6 CBZ 

4*82 

4.S2 

4.82 

CB^ CBZ+ 

4.82 

4.52 

4.82 

OB- CBZ- 

4.82 

4.52 

4,82 

CBH CB/H 

4.82 

4 . 52 

4.82 

CBK 

i ). 14 

4,52 

] 1. 14 

CbK + 

11.14 

4.52 

1 t. 14 

CBK- 

H. 14 

4.52 

n. 14 

CBRH 

11.14 

4.52 

n . 1 4 


BIND 


|-*BOX IND 


BXL 

BZXL 

4.52 

2.26 

4.52 

M I JH ft E SUL I INU 




BAl 

BZAL 

19.78 

7.20 

19.78 


I NG 


INSIKUCIlON A1 FULL wQkD AUDR 




BRANCH 

ADDRESS 

I NUFX 

JNSUCC 

SUCCE S 

UNSUCC 

SUCCfcS 

UNSUCC 

slONCON 

LONSEC 

CONSEC 

NONCON 

NONCON 

4.52 

5. 12 

5.12 

5.12 

. 1 2 

4.52 

5. 12 

5*12 

5 . 1 2 

5.12 

4.52 

5.12 

5.12 

5.12 

5,12 

4.52 

5. 12 

5.12 

5.1^ 

5.12 

4,52 

11,44 

5.12 

11,44 

5,12 

4.52 

11.44 

5. 12 

11.44 

5.12 

4,^ 

11.44 

5. 12 

__ 1 1,, 4 4 

5.12 

4.52 

i i .44 

5. 12 

1 i . 4 4 

5.12 


2.26 


14.6 ? 

2,86 

4,6 7 

2 ,.86_ 

7.20 


20.08 

7.2 1 

20.08 

7.2 1 


105 



VFL TIMING 


The page heading gives the name of the instruction and conditions under 
which it was tested. Each line represents a variation in operand data defin- 
ition, as shown in the left-hand column. Each column of figures represents 
a variation of operand placement; external memory, external with word 
boimdary crossover, I-box, internal (accumulator), and internal with word 
boxmdary crossover. The columns are then repeated for the case of oper- 
and indexing. Here the effective address was modified by an index register 
containing zero, 

A standard operand (444 4)^0 was used for both binary and decimal 

type operations. For data-signed operations this would be interpreted as 
+(44444 ....4)]^0. Exceptions to the use of this standard operand were made 
in the following cases. For add (+) the accumulator was initially a low or- 
der +1, and the memory operand +(444 ...4)20. This provided for continual 
recomplementation where the sign of the instruction was inverted (subtract). 
For add to memory (n+) the accumulator was initially +(444 .... 4)20 andthe 
memory operand +1, again to provide for recomplementation. For multiply 
(*), multiply and add (*+) and divide (/) the acciunxdator and factor regis- 
ters initially contained the standard operand and the memory operand was 
+1. This was done to provide some control of the data during repeated ex- 
ecution of the instruction. Finally, for convert (CV) and convert double 
(DCV) the accumulator was originally +1 at offset 20. This was done mainly 
for the case of double convert decimal to binary so that the result would al- 
ways be accepted as legitimate decimal data for the next execution. 

There are some cases where a number enclosed in asterisks was 
printed instead of a time in microseconds. These numbers show that an 
indicator has come on during the execution which would invalidate the re- 
sults. The bit position of this indicator bit is displayed. Specifically, *01* 
shows an instruction check reject. In the case of load transit and load fac- 
tor, these were caused by machine errors in handling a partial field 
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condition. In decimal operations it was probably due to the use of binary 
data. When these are not interpretable as legal decimal quantities, $IJ 
will be turned on. For divide, *24* shows a zero divide condition. Again 
it was probably generated during the coiirse of repeated execution. A 
"PF'^ printed out to the right of a line indicates a partial field occurrence 
for the data definition in question. 

There were three runs throu^ the VFL instruction set: 

NO FORWARDING DIRECT ADDRESSING 

No forwarding implies that the operands were picked up or stored in 
four consecutive locations. For external operands, these were (150000.0)g, 
(150001.0)g, (150002.0)8, (150003.0)8, then back to (150000.0)8, (150001.0)8, 
etc . This was done to provide maximum speed benefits from the STRETCH 
memory-box configuration. For I-box operands, the locations were $X0, 

SXl, SX2, SX3, SXO, etc. Here there should be no difference in times be- 
tween no forwarding vs. forwarding, and this was indeed the case. 

FORWARDING DIRECT ADDRESSING 

Forwarding implies no updating of operand location for succeeding In- 
structions. This provides look-ahead the opportxmity to forward data from 
one level to another. The opferand locations used were: external (1 50000. 0)g 
external with word boundary crossover (150000.74)8, I-box SXO (20.0)8, 
ternal (10.0)8, internal with word boundary crossover (10.74)8. 

IMMEDIATE ADDRESSING 

The 24 bit address of the instruction contained the equivalent of the 
standard operand (444 ...4)jg. There is, of course, no case of forwarding 
with immediate operands. The to-memory type instructions were deleted 
since they are undefined for immediate addressing. 
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COMMENTARY ON VFL INSTRUCTIONS 

1. All VFL instructions require an operation code LA level. 

2. All VFL "to memory" operations require memory fetches. 

3. The number of LA data levels are doubled whenever word 
boundary crossover is present. 

4. VFL stores with word boundary crossover involves a 
"sequential store" situation. The second store level cannot 
be loaded into LA \aitil the LAAR is no longer busy processing 
the first store level. 

5. The word "forwarding" is being used in the same context 
as for floating point instructions, meaning identical operand 
address. 

Actual fetch-t 3 q)e forwarding action is possible only for con- 
secutive fetch-type VFL instructions with no word boundary 
crossover. 

"Store-close -to-f etch" forwarding is present for consecutive 
"to memory" VFL instructions with no word boundary cross- 
over. 

6. The error marks on divide instructions (pp. 127, 154, 177) are 
due the use of a zero divider. 
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VFL instruction i- 


NO FORWARDING 


DIRECT ADDRESSING 


offset U 


instruciicn at full word address 




NO 

INDEXING 





INDEXING 




EXTERNL 

EXTERNL 

I -BOX 

INTERNE 

INTERNE 

EXTERNL 

EXTERNL 

I.-BOX 

INfLKNL 

INTERNE 



OPERAND 

WB XOVR 

OPERAND 

OPERAND 

WB XOVK 

OPERAND 

WB XOVK 

OPERAND 

uplkand 

WB XOVK 

1 BU, 1 

4.20 


4.20 



4,82 _ 


_ , 12 ...... 



iBu,a,a) 

4.36 

6.32 

4.36 



4.82 

6. 77 

4.36 



1 BU, 16,8) 

4.96 

6,4Q 

4.96 



4,96 

6,81 

4.96 



1 BU, 32, 8» 

6 • 1 6 

7.36 

6. 16 



6. 16 

7. 37 

6. 1 6 



I BUtUai 8) 

7,36 

8.56 

7,36 



7.36 

8.56 

7. 36 



IBU, 614,81 

8.56 

9. 76 

6.5^ 



8.56 

9.76 

8.56 



( B . 1 . n 

4.20 


4.20 



4.82 


4.^2 



(B.e. 1) 

4.80 

6.4 1 

4.80 



4.82 

6.82 

4.80 



_ (B, 16,11 

5,40 

6,78 

.5.40 _ 



5. 40 

6.92 

5,4 0 



i B, 32, 1 ) 

6.60 

7.98 

6.60 



6.60 

7.98 

6.60 



IB, 4 8,1) 

7.80 

9.16 

7,00 



7,80 

9.16 

7. 80 



18,64,1) 

V.OO 

10. 36 

9.00 



9.00 

10.36 

9.00 



I DU , 4 , 4 ) 

4.47 


4.47 



4.82 


4.47 



<DU,8,4) 

5.09 

6.47 

5.09 



5.09 

6.84 

5.09 



IDU, 16,41 

6,30 

7.5Q 

6, 10 _ 



6.30 

7.5] 

6,30 



1 DU,32,4) 

8.70 

9.90 

8. 70 



8.70 

9.90 

8. 70 



IDU, 48, 4) 

11,10 

!2*3Q 

1 1, JO^ 



11,10 

12,30 

] 1 , 1 0 



I0U,64,4) 

13.50 

14.70 

13.50 



1 3.50 

14. 70 

13.50 



ID, 4. 4) 

4.20 


4.20 





4.22 



ID, 8,4) 

4.80 

6.45 

4.80 



4.82 

6.83 

4.80 



(0, J6,4) 

6.00 

7.50 

. 6,00 . 



6,00 

7.51 

6,00 



10,32,4) 

8.40 

9.90 

8.40 



8.40 

9.90 

8.40 



ID, 48,41 

10.80 

12.30 

10.80 



10,80 

12.30 

10,80 



ID, 64, 4) 

13.20 

14.70 

13.20 



13.20 

14.70 

13.20 



INVERT SIGN OF 

INSTRUCTION 










IBU, 1,8) 

4.20 


4.20 



4.82 


4.22 



IBU, 8, 8) 

4.36 

6,32 

4.36 



4,82 

6 . 7 7 

4.36 



IBU, 16,8) 

4.96 

6.40 

4.96 



4.96 

6.81 

4.96 



IBU, 32,8) 

6. J6 

7.36 

6. 16 



6. 16 

7.3/ 

6. 16 



iBU,46,8) 

7.36 

8.56 

7.36 



7.36 

8.56 

7. 36 



i BU,64,8) 

8.56 

9.76 

8.56 



8.56 

9_. 76 

8.56 



' IB, 1, n 

4.20 


4.20 



4.82 


4.22 



iB,d, n 

7.20 

6.4 1 

7.20 



7.20 

6.81 

7.20 



IB, 16, i ) 

7.80 

6.78 

7.80 



7.80 

6.92 

7.80 



IB, 32, i ) 

10.20 

7.98 

10.20 



10 .20 

7.98 

10.20 



(6,48,!) 

12.60 

9. 16 

f2.60 



12.60 

9.17 

12.60 



IB,64,t) . 

15.01 

!Q,36 

15.00 



15.00 

10,36 

15.00 



i DU . 4 , 4 “) 

4.47 


4.47 



4.82 


4.47 



IDUf 6,4) 

5.09 

6.47 

5.09 



5.09 

6.84 

5.09 



IDU, 16,4) 

6.30 

7.50 

6.30 



6.30 

7.5 1 

6. 30 



IDU, 32,4) 

8.70 

9-90 

8.70 



8.70 

9.90 

8. 70 



IDU,48,4) 

n. 10 

12.30 

1 1. 10 



n . 10 

12.30 

11.10 



1 0U,64,4) 

13.50 

14.70 

13.50 



13.50 

14. 70 

13.50 



10,4,4) 

4.20 


4.20 



4.82 


4.22 



(0,8,4) 

7.20 

6.46 

7.20 



7.20 

6.83 

7*20 



ID, 16,4) 

9.66 

7.50 

9.00 



9.00 

7.51 

9.00 



10,32,4) 

1 3.80 

9.90 

1 3.80 



13.80 

9.90 

13.80 



10,48,4 ) 

18.61 

12.30 

18.6) 



18^61 

"12.30 

18.6 1 



10,64,4 ) 

23.4 1 

14. 70 

23.41 



23.41 

14.70 

2 3.41 
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im 


VFL INSTRUCTION 


NO FORWARDING DIRECT ADDRESSING OFFSET 0 INSTRUCTION AT FULL WORD ADDRESS 




NO 

INDEXING 





INDEXING 






EXTERNt 

OPERAND 

EXTERNL 
WB XOVR 

I-‘BOX 

OPERAND 

INTERNE 

OPERAND 

INTERNE 

WB XOVR 

EXTERNL 

OPERAND 

EXTERNL 
WB XOVR 

l-BOX 

OPERAND 

INTERNE 

OPERAND 

INTERNL 
WB XOVR 



CBU. ltd) 

6.63 


10.68 



6.92 


11.48 





IBUtStd) 
f BU» 16.81 

6.63 

6.93 

15.96 

16.56 

10.88 

1 1.48 



6.92 

7.23 

15.97 

16.57 

1 1.48 
12.09 





(BU«32i6> 

lau.ue.ai 

7.84 

9.02 

17.76 

18.97 

12.69 

13.90 



7.84 

9.03 

17.77 

18.98 

13.30 

14.51 





4BU»64«89 

46. 1. n 

9.61 

6.63 

19.57 

14.81 

10.88 



9.62 

6.93 

19.58 

15. 1 1 
11.48 



PF 


IBfB.U 

IB. 16.11 

6.93 

7.23 

16.56 
17. 16 

ia«48 

12 ^ 01 ^. 



7.23 

7.53 

16.57 
17. 17 

12.09 

12.69 





(Bt32« 1) 
lB.48.il 

8.42 

9.61 

18.36 

19.57 

13.29 

14.51 



8.44 

9.62 

18.38 

19.58 

13.90 
15. 1 i 





jB«64« 11 
IDU.4.4) 

10.80 

6.63 

20.78 

15.72 

10.88 



10.81 

6.92 

20.79 

16.32 

11.48 





10U«df41 
iOU. 16.41 

6.93 

7.84 

16.56 

17.77 

11.48 

(2.69 



7.23 

7.84 

16.57 

17.77 

12.09 

13.29 





IDU.32.41 
(DU. 48. 41 

10.21 

12.60 

20. 17 
22.58 

15. H 
17.53 



10.22 

12.60 

20. IB 
22.59 

15.72 

18.13 





$0U«64«4I 

(D.4.41 

14.40 

6.63 

24.39 

19.34 

10.88 



14.40 

6.93 

24.40 

19.94 

11.48 



Pf 


CO. 8. 4} 

ID. 16.41 

6.93 

7.84 

16.56 

17.76 

1 1.48 
12.69 



7.23 

16.57 

17.77 

12.09 

13.29 





4Df 32f41 
(D. 48.41 

10.21 

12.60 

20. 17 
_12_^ 58 

15. M 
17.53 



10.22 

12.60 

20. 19 
22.59 

15.72 

18.13 





iO. 64.41 

15.01 

24.99 

19.94 



15.00 

25.00 

20.55 





INVERT SIGN OF 

INSTRUCTION 












IBU. 1.81 
(Bu.e.ai 

?.23 

7.23 

_ 17.16 

12.09 

12.09 



7.53 

7.53 

1 7. 17 

12.69 

12.69 





IBUt 16*81 
IBU. 32.81 

0.42 

10.80 

18.36 

20.78 

13.30 

15.72 



8.44 

10.81 

18.38 

20.79 

13.90 

16.32 





<BU,4a.a> 
IBU. 64. 81 

13.20 

12.31 

23. 18 
22.95 

18. 13 
17.22 



13.20 

12.31 

23.20 
22.9 7 

18.74 

17.83 





(B* 1* II 

4B.8. n 

6.63 

6.93 

16.56 

10.88 

11.49 



6.92 

7.23 

16.57 

11.48 

12.09 



PF 


IB* 16* II 
4B.32.il 

7.23 
8*43 . 

17. 16 
I8.36_ 

12.09 

13.30 



7.53 
_ 8 ..44 

17. 17 
18.38 

12.69 

13.90 





(8*48*11 

(8*64*11 

9.62 

10.80 

19.57 
JO. 78 

14.51 





9.62 

10.81 

19.58 

20,79 

15. 1 1 
16.32 





!DU*4*4I 
(DU. 8. 41 

T.23 

8.42 

18.36 

12.09 

1 3. 30 



7.53 

8.44 

18.38 

12.69 

13.90 





(DU* 16*41 
IDU.32.41 

10.80 

15.60 

20.77 

25.59 

15. 72 
20.55 



10.81 

15.61 

20.79 

25.60 

16.32 

21.15 





(DU, 48. 4) 
(DU. 64. 41 

20.40 

19.51 

30.4 1 
30.78 

25.38 

24.48 



20.40 

19.51 

30.43 

30.80 

25.98 

25.08 





40*4*41 

(0.8.41 

6.63 

6.93 

16.56 

10.88 

1 1.48 



6.93 

7.23 

16.57 

n.48 

12.09 



PF 


ID* 16*41 
(0.32.41 

7.84 

10.21 

17.77 

20.17 

12.69 
15. 11 



7.84 

10.22 

17.77 
20. 19 

13.30 

15.71 





(0*48.41 

(0*64.41 

12.60 

15.01 

22.58 

24.99 

17.53 

19.95 



12.60 

15.01 

22.59 

25.01 

18.13 
„ 20.55 







JtfL iNSJRUCflQN ♦MG _ _ m„ EARWARDInG DIRECI- ADDRESSING OFFSET Q INSTRUCTION AT FULL nORD ADDRESS 




NO 

INDEXING 





INDEXING 




* ■■ 

hXlERNL 

EXTERNL 

I -box" 

INTERNE 

Tnteknl 

EXTERNL 

EXIERNL 

I -BOX 

INTERNE 

INTERNE 


- - - - 

QPIRAND 

WB XOVR 

OPERAND 

operand 

WB XQVR 

OPERAND 

WB XOVR 

OPERAND 

operand 

WB XQVR 


{BU» i ,B) 

4.20 


4.20 



4.82 


4.22 




1 BU,B,8) 

4.36 

6.32 

4.36 



4.82 

6.77 

4. 36 




iBUtj_6,8J 

4,96 

6,40 _ 




4,96 . 

6»81 

4,96 




1811,32,8) 

6 . ) 6 

7.37 

6. )6 



6. 16 

7.37 

6. 16 




iBUiAa*8) 

- KJ6 

- 

_ 



_ . 7.16 _ 

0,56. 

_ .7,16 




tBUt64,8) 

a.‘j6 

9.76 

8.56 



8.56 

9.76 

8.56 




iB» t* n 

4.20 


4,20 



4.82 


4.22 




1 B*8» n 

4. 96 

6.39 

4.96 



4.96 

6.81 

4.96 




i B, 16*1) 

5.S6 

6. 78 





6,92 

2 5,56 




C B r 52 , i ) 

6. ?6 

7.96 

6.76 



6,76 

7,96 

6.76 




IB,48« 1 ) 

?.96 

9. 17 

7.96 



7.96 

9 , 1 6 

7,^6 




( B»64, n 

9. 16 

10. 36 

9. 16 



9. 16 

10.36 

9. 16 




tDU,4,4 J 

4.47 


4-47 



4.82 


4.47 




{DU,8,4 ) 

5.09 

6.47 

5.09 



5.09 

6.84 

5.09 




< OU, 16, 4J 

6,30 

7,50 

6,^30 



6,30 _ 

7,5} 

6,10 




iDU, 32,4) 

8.70 

9.90 

8. 70 



8. 70 

9.90 

8.70 




CJDU,4 8,4) 

!i,10 

12,30 

1 1, 10 



11,10 

12,10 

LI, 10 




1 DU, 64,4 ) 

13.50 

14.70 

13.50 



13.50 

14.70 

13.50 




(0,4.4) 

4.20 


4.20 



4.82 


4.22 




(0,8,4) 

5.07 

6.46 

5.07 



5.07 

6.83 

5.07 




C0i_i 6,4 i 

6.30 

7,50 

6,10 _ 



6 ,10 „ 

7,5! 

6,30. . 




(0,32,4) 

8.70 

9.90 

8.69 



8.70 

9.90 

8.70 




10,48,41 

Li. IQ 

12,30 

il, 10 



11, 10 

12,30 

11, 10 




40,64,4 ) 

1 3.50 

14, 70 

1 3.50 



13.50 

14. 70 

13.50 




INVERT SIGN OF 

instruction 











IBU, 1,8) 

4.20 


4.20 



4.82 


4.22 

— 

— 


1BU,8,8) 

4.36 

6,12 

4.36 



4,02 

6,77 

4. 36 




4 BU, 16,8) 

4.96 

6.40 

4.96 



4.96 

6.81 

4.96 




(80,32.8) 

6. 16 

7.37 

6. 16 



6. 16 

7.37 

6.16 




IBU, 48, 8) 

1 . 36 

8.56 

7. 36 



7.36 

8.56 

7.36 




i.Byj64r0) 

9,00 

10.20 

9.00 



9.00 

10,20 

9,00 




( B , 1 , 1 ) 

4.20 


4.20 



4.82 


4.22 




(B.8, 1 ) 

4 ,9(1 

6.40 

4.96 



4.96 

6,81 

4.96 




(Bt )6, i ) 

5. 56 

6.78 

5.56 



5.56 

6.92 

5.56 




(B.32t 1 ) 

6.76 

7.96 

6.76 



6.76 

7.96 

6.76 




(Bf 48, ) ) 

7.96 

9. 17 

7.96 



7.96 

9. 16 

7.96 




4Bu64, I) 

9.60 

I0.50 

9.60 



9.60 

10, 5Q 

9 ,60. . 




400,4,4) 

4.47 


4.47 



4.82 


4.4 7 




(00,8.4) 

5.09 

6.47 

5.09 



5.09 

6.84 

5,09 




(DO, )6,4) 

6.30 

7,50 

(i.30 



6.30 

7.51 

6. 30 




(DU, 32,4) 

8. 70 

9.90 

8. 70 



8.70 

9.90 

8.70 




(00,48,4) 

) ). 10 

12.30 

1 i. 10 



11 . 10 

12.30 

11.10 




100,64,4) 

13.80 

ttO 1 » 

13.80 



13.80 

»0M 

13.80 




10,4,4) . 

4.20 


4.20 



4 . 82 


4.22 




40,8,4) 

5.07 

6.46 

5.0/ 



5.07 

6.83 

5.07 




(0, 16,4) 

6.30 

7.50 

6. 30 



6.30 

7.51 

6. 30 




40,32,4) 

8.70 

9.90 

8. 70 



8.70 

9.90 

8.70 




40,48,4 ) 

11.10 

12, 30 

1 I. 10 



11.10 

12.30 

n. 10 




10,64,4) 

13.80 

14.71 

13.80 



13.80 

14.70 

13.80 





111 



VFL INSTRUCT iON M * HG 


NO FORWARO INfi 


DIRECT AODR ESSl Nfi O F FSE I Q 






NO 

INDEXING 





INDEXING 





EXTERNl 

OPERAND 

EXTERNL 
WB XOVR 

1~B0X 

OPERAND 

INTERNE 

OPERAND 

INTERNE 
WB XOVR 

EXTERNL 

OPERAND 

EXTERNL 
WB XOVR 

I-BOX 

OPERAND 

INTERNE 

OPERAND 

interne 

WB XOVR 


IBU, 

6.63 


10.38 



6.92 


1 1.48 




I&U 9898 I 

6.63 

(5.95 

10-88 



6.92 

15.97 

11.48 




{ 8 Ut I 6 « 8 ) 

6.93 

J6.56 . 

i U48 



7.23 

(6.57 

12.09 




l&U 9 i 2 t 8 } 

7.84 

\i.n 

12-69 



7.84 

17.77 

13.29 




4BU.i48.8l 

9.02 

18.97 

13.90 



9.ai_ 

18.98 

14.51 




IBU964t84 

9.61 

19.57 

14.51 



9.62 

19.58 

15.11 




iB. 1 . 11 

6.63 


10.88 



6.92 


11.48 




iB«d« ]i 

6.93 

16.56 

1 U48 



7.23 

16.57 

12.09 




iB.t 6 .n 

7.23 

17. 16 

12 .09 



7.53 

( 7, (7 

12^9 




iBfiafU 

8.42 

18.36 

13.30 



8.44 

(8.37 

13.90 




(8.48. H 

9.61 

20. J7 

14,5a 



9.62 

20,19 

15^1J 




18,64. I> 

10.80 

22.28 

15- 72 



10.81 

22.29 

(6.32 




IDU.4.4) 

6.63 


10.88 



6.13._ 


H.48 




IDUt8«4» 

6.93 

16-56 

I 1-48 



7.23 

16.57 

12.09 




lOU. 16,4) 

7.84 

17.77 

12.69 



7.84 

17.77 

13.29 




<DU, 32,41 

10.21 

20. 17 

15.11 



10.22 

20 . IB 

(5.72 




(DU.48.4) 

12.60 

22.58 

17.53 



12.60 

22.59 

18.13 




IOU964f4l 

14.40 

24.39 

19,34 



14.40 

24.40 

19.94 




4D.4.4) 

6.63 


10.88 



6.92 


n.48 




40«8«4} 

6.93 

16.56 

i 2.48 



7.23 

16.57 

12.09 




CDt i6.4) 

7.84 

1 UJ7. 

12.41 



7.84 

17.77 

13.29 




10,32.4) 

10.21 

20.17 

15- 1 1 



10.21 

20 . (B 

(5.72 




ID. 48. 4) 

12.60 

22.58. 

17.53 



12.60 

22.59 

18.13 




(0,64,41 

(5.00 

24.99 

19.94 



15.01 

25.00 

20.55 




iNvear sign of 

iNsraucrioN 












7.23 


12-09 



7.53 


12.69 




IBU.8.8) 

7.23 

17. 16 

___ (2-09 



7.53 

17.(7 

12.69 




(BUf 16,81 

8.42 

(8.36 

13.29 



8.44 

18.37 

13.90 




1BU,32.8I 

10.80 _ 

20.78 

15. 72 



10.81 

20.79 

16.31 




(BU,48,8I 

13.20 

23. 18 

18, 13 



13.20 

23.20 

18.74 




4BU.64.84 

15.00 

24.99 

19.94 



15.00 

25.00 

20.55 




IB. t. n 

7.23 


12.09 



7.55 


12.69 




IB. a. 1) 

8.42 

ta.36 

_ 13.29 



8.44 

18.37 

13.90 




(8,16, I) 

9.61 

19.57 

(4.51 



. 9.62 

19.58 

15. 1 1 




(B.32. 1 » 

12.00 

21.98 

(6.92 



12.01 

2 U99 

17.53 




<6,48, 1 i 

14.40 

24.39 

19. 34 



14.41 

24.40 

(9.94 




(B.64.1) 

16. BO 

26.79 

2(.76 



16.80 

26.61 

22.36 




I0U,4»4I 

7.23 


I27o9 



7.53 


12.69 




lOUf 3,4) 

8.42 

18.36 

13.30 



8.44 

18.37 

13.90 




(DU, 16,4) 

10.80 

20.77 

(5.72 



(0.81 

20.79 

16.32 




(DU, 32,4) 

1 5 . 6 i 

26.59 

20.55 



)5.6( 

25.61 

21.15 




(0U,48.4» 

20.40 

30.4 1 

25. 30 



20.40 

30«43 

25.98 




<0U,64.4I 

24-60 

34.62 

29.61 



24.60 

34.64 

30.2 1 




(0,4,41 

7.23 


12.09 



7.53 


12.69 




(0|8,41 

8.42 

18.36 

13.29 



8.44 

ie.37 

13.90 




(D, 16,4$ 

10.80 

20. 7 7 

15. 72 



10.81 

20.79 

16.32 




40,32,4) 

15.6! 

25.59 

20.55 



(5.60 

25. 6( 

21.15 




(0,48,4) 

20.40 

30.41 

25.38 



20.40 

30.43 

25.98 




(0,64,4) 

25.21 

35.22 . 

30. 22 



25.21 

55.25 

30.8-2 






■^k mUMCJAQH L 




HQ F QBMAR DI NG aiaEk l ADDR£55Xfeifi QFFSU Q 




NO 

INDEXING 





INDEXING 




EXTERNL 

EXTERNL 

l-BOX 

INTERNE 

INTERNE 

EXTERNL 

EXTERNL 

I-BOX 

INTERNE 

INTERNL 


OPERAND 

WB XOVR 

OPERAND 

OPERAND 

WB XOVR 

OPERAND 

WB XOVR 

OPERAND 

OPERAND 

XOVR 

{BU« 1*8) 

4.20 


4.20 



4.82 


4.22 



i&U*6»8) 

4.20 

6.32 

4.20 



4.82 

6.77 

4.22 



IBU. 16.8) 

4.80 

6.32 

4.80 



4.82 

6.77 

4.80 



iBUf 32ea) 

6.00 

7.21 

6.00 



6.00 

7.21 

6.00 



4BU.46.BI 

7.20 

8.40 

7.20 



7.20 

8.40 

7.20 



( 6U t 64 f 8 ) 

8.40 

9.60 

8.40 



8.40 

9.60 

8.40 



48. if n 

4.20 


4.20^ 



4.82 


4.22 



(B.8« 1) 

4.80 

6.32 

4.80 



4.82 

6.77 

4.80 



IB. 16. 1 ) 

5.40 

6.62 

5.40 



5.40 

6.92 

5.40 



IB»i2« 1 ) 

6.60 

7.80 

6.60 



6.60 

7.80 

6.60 



(B.48. 1 ) 

7.80 

9.00 

7.80 



7.80 

9.00 

7.80 



IB«64« II 

9.00 

10.20 

9.00 



9.00 

10.20 

9.00 



IDU.4.41 

4.20 


4.20 



4.82 


4.22 



fDU«8,4l 

4.80 

6.32 

4.80 



4.82 

6.77 

4.80 



IDU, 16.41 

6.00 

7.21 

6.00 



6.00 

7.21 

6.00 



IDU. 32.41 

8.40 

9.60 

8.40 



8.40 

9.60 

8.40 



1 DU. 48. 41 

10,80 

12.01 

10.80 



10.80 

12,01 

10.80 



IOU«64f4} 

13.20 

14.40 

13.20 



13.20 

14.40 

13.20 



_ _ (Dr4*4) _ 

4.20 


4.20 



4.82 


4.22 



ID,6«4I 

4.80 

6.32 

4.80 



4.82 

6.77 

4.80 



to. 16.4) 

6.00 

7.21 

6.00 



6.00 

7.21 

6.00 



{0.32.4I 

8.40 

9.60 

8.40 



8.40 

9.60 

6.40 



10.48.41 

10.80 

12.01 

10.80 



10.80 

12.01 

10.80 



40.64.4 ) 

13.20 

14.40 

13.20 



13.20 

14.40 

13.20 



INVERT SIGN Of 

INSTRUCTION 










(BU. 1.8) 

4.20 


4.20 



4.82 


4.22 



IBU. a. 81 

4.20 

6.32 

4.20 



4.82 

6.77 

4.22 



IBU. 16.81 

4.80 

6.32 

4.80 



4.82 

6.77 

4.80 



IBU. 32.61 

6.00 

7.21 

6.00 



6.00 

7.21 

6.00 



iBUt48.a» 

7.20 

B.40 

7.20 



7.20 

8.40 

7.20 



IBU. 64. 8) 

8.40 

9.60 

8.40 



8.40 

9.60 

8.40 



IB. 1. 1) 

4.20 


4.20 



4.82 


4.22 



IB, 8,1) 

4.80 

6.32 

4.80 



4.82 

6.77 

4.80 



IB. 16. 1 ) 

5.40 

6.62 

5.40 



5.40 

6.92 

5.40 



(B.32« 1 ) 

6.60 

7.80 

6.60 



6.60 

7.80 

6.60 



16.48. 11 

7.80 

9.00 

7.80 



7.80 

9.00 

7.80 



16.64. 1 ) 

9.00 

10.20 

9.00 



9.00 

10.20 

9.00 



tDU,4,4l 

4.20 


4.20 



4*82 


4.22 



tOU.8.4) 

4.60 

6.32 

4.80 



4.82 

6.77 

4.80 



(DU, 16,4) 

6.00 

7.21 

6.00 



6.00 

7.21 

6.00 



(DU. 32,4) 

8.40 

9.60 

8.40 



8.40 

9.60 

8.40 



IOU.48.4} 

10.80 

12.01 

10.80 



10.80 

12.01 

10.80 



IDU.64.4} 

13.20 

14.41 

13.20 



13.20 

i4.40_ 

13.20 



(0,4.4) 

4.5o 


4,20 



4.82 


4.22 



(0,6.4) 

4.80 

6.32 

4.80 



4.82 

6.77 

4.00 



ID. 16,4) 

6.00 

7.21 

6.00 



6.00 

7.21 

6.00 



ID. 32. 4) 

8.40 

9.60 

8.40 



8.40 

9.60 

8.40 



10.48.41 

10.80 

12.01 

10.80 



10.80 

12.01 

10.80 



ID.64,4) 

13.20 

14.41 

13.20 



13.20 

14.40 

13.20 




113 



114 


yFL INSTRUCTION 

tWF 


NO FORWARDING 

DIRECT ADDRESSING 

ilf FSET 

0 INSTRUCTION AT FULL WORD ADDRESS 










NO 

INDEXING 





INDEXING 


eXTFRNL 

eXTERNL 

I-BOX 

INTERNE 

INTERNE 

EXTERNE 

EXTERNE 

I-BOX INTERNE INTERNE 


OPERAND 

WB XOVR 

OPERAND 

OPERAND 

WB XOVR 

OPERAND 

WB XOVR 

OPERAND OPERAND WB XOVR 

< BU, 1 ,BJ 

4.20 


4.20 



4.82 


4.22 

i8Ut8,a> 

4.20 

6.32 

4.20 



4.82 

6.77 

4.22 

(BU. 16.8} 

4.80 


^ 4,80 



4.82 

6.77 

4.80 

{BU.32«8> 

6.00 



7.21 

6.00 



6.00 

7.21 

6.00 

( BU.48.81 

7.20 

8.40 

7^20 



7,20 

8.40 

7.20 

(BU.64.81 

8.40 

9.60 

o 

• 

CO 



8,40 

9.60 

8.40 

(8,1.11 

4.20 


4.20 



4,82 


4.22 . . .. 

(B.a, I) 

4.80 

6.32 

4.80 



4.82 

6.77 

4.80 

IB. 16. 1 ) 

5. 40 

6.62 




. ^x4Q 

6.92 

5.40 

iB,32.n 

6.60 

7.80 

6.60 



6.60 

7.80 

6.60 

iB.48. 1) 

T.80 

9x.Q0__ 

7.80 



7.80 

9-00 

7.80 

IBt64. II 

9.00 

10.20 

9.00 



9.00 

10.20 

9.00 

COU.4.41 

4.20 


4,20 



4.82 


4.,.2.2 _.... .. . 

iOU.8,4i 

4.30 

6.32 

4.80 



4.82 

6.77 

4.80 

IDU. 16.4) 

6.00 

7.21 

_ _ 6.00 



6.00 

i.ll 

6.00 

(DU, 32, 4) 

8.40 

9.60 

8.40 



8.40 

9.60 

8.40 

IDU.48.4) 

ro .80 

12.01 

10 . ao 



10.80 

12.01 

10.80 

CDU,64,4I 

13.20 

14.40 

13.20 



13.20 

14.40 

13.20 

(0.4.4) 

4.20 


4.20 



4.82 


4.22 

!0.8»4} 

4.80 

6.32 

4.80 



4.82 

6.77 

4.80 

CD. 16.4) 

6.00 

7.21 

6.00 



6.00 

7.21 

6.00 

10,32.41 

8.40 

9.60 

8.40 



8.40 

9.60 

8.40 

ID. 48. 4) 

10.80 

._J.2xOi 

10.80 



__ _ 10.60 

12.01 

10.80 

(0.64,4) 

13.20 

14.40 

13.20 



13.20 

14.40 

13.20 

(NVCRr SIGN OF 

INSTRUCTION 








(BU, 1 ,81 

4.20 


4.20 



4782 


4.22 

IBU.8.81 

_ 4.20 . _ 

6.32 

4.^0 



4x82 

6.77 

4.22 

(BUf 16,8) 

4.80 

6.32 

4.80 



4.82 

6.77 

4.80 

<BU.32.8) 

6.00 

7.21 

6^00 



6,00 

7,21 

6,Q0 

<BU,48,a) 

7.20 

8.40 

/.20 



7.20 

8.40 

7.20 

<BU.64.8) 

8.40 

9.60 

_ 8, 40 



__ 8,40 . 

_.9x6G„ 

8.40 

IB, ), n 

4.20 


4.20 



4.82 

4.22 

- 1^4-8 jJl_ 

4.80 

6.32 

4. 80 



4,82 

6,77 

4.,.8.Q. _. 

(B, 16, n 

5.40 

6.62 

5. 40 



5.40 

6.92 

5.40 

(B.32. 1 ) 

6.60 

7.60 




6.60 

7.80 

_ . 6,60 ..._. 

(B,43,t) 

7.80 

9.00 

7.60 



7.80 

9.00 

7.80 

(8.64. I) 

9.00 

10.20 

9.00 



9.00 

. 10,20 

9.00 

(DU. 4, 4) 

4.20 


4.20 



4.82 

4.22 

(DU. 8. 41 

4.80 

.6..32 

_ Jl . 80 



k.a2 

6,X7.,_. 

4.80 

(DU, (6,41 

6.00 

7.21 

6.00 



6.00 

7.2i 

6.00 

(OU, 32, 4) 

8.40 

9.60 

8.40 



8.40 

9.60 

8.40 

(DU, 48, 4) 

10.80 

12. 01 

10. BO 



10.80 

12.01 

10.80 

(DU. 64. 49 

13.20 

. J4.40,_ 

13.20 



13.20 

14,40 „ 

13.20 

10,4,4) 

4.20 


4.20 



4.82 


4.22 

(0x344) 

4.80 

6.32 

4.80 



4,82 

6.77 

4.ao 

(D, 16,4) 

6.00 

7.21 

6.00 



6.00 

7.21 

6.00 

(0,32.4) 

8.40 

9.60 

8.40 



8.40 

9.60 

8.40 

10,48,4) 

10.80 

12.01 

10.80 



10.80 

12.01 

10.80 

10.64.41 

13.20 

14.41 

13.20 



13.20 

i4_. 40 

13.20 



V f L INSTRUC TION LFT 


dO-EXiaWAROltMi 01fifi:i_.AD0aESiLtifi Of f StI il 1.NS1AUC r 1 ON AJ -£IiU^,tioaD AUOR£-SS- 




NO 

indexing 




INDEXING 






exTERNL 

OPERAND 

eXTERNL 
WB XOVR 

l-BOX 

_QLP£RMa_ 

INTERNE 

OPERAND 

INTERNE 

WB XOVR 

EXTERNL 

OPERAND 

EXTERNL I~BOX 

WB XOVR OPERAND 

INIEKNL 

OPERAND 

INTERNE 

WB XOVR 




J!B.W,1,8> 13^.20 13. 2Q 13.20 13.20 


8 ) 

13.20 

14.41 

13.20 

1 3.20 

14.41 

13.20 

. 

I3.2Q __ 

14.41 

3 3.20 

13.20 

14. U 1 

13.20 

iBU,32«8) 

13.20 

14.41 

13.20 

13.20 

14.4) 

13.20 

IBUjABxaL 

13.20 

14.41 

13.20 

13.20 

iu.m 

1 3.20 

IBU,64tai 

*0 l» 

* 01 * 

*0 1 * 

*0 1 * 

* 0 1 * 

*0 1 * 

1 B * 1 1 1 ) 

13.2Q. 


13. 20 

13.20 


13.20 

IBfd* M 

13.20 

14.41 

13.20 

13.20 

14.41 

13.20 

IBi V 6 i 1 L 

13.20 

14.41 

13.20 

13.20 

14. U1 

13.20 

(B«32 » \) 

13.20 

14.41 

13.20 

13.20 

14.41 

13.20 

laAitaiii 

13.20 

14.41 

13.20 

13.20 

14.41 

13.20 

1 B 964 , n 

« 0 I» 

*0 1 » 

* 01 * 

*0 1 * 

* 01 * 

«0 1 * 

(QUt4i4| 

19 1 , 8 1 


19.81 

19.81 


19.81 

«DU,8,4I 

19.81 

21.01 

19.81 

19.81 

2 1.01 

I9f83 

IDU. 16*41 

19.81 

21 . Qi 

19.81 

19.81 

2 1.01 

19.81 

IDU, 32t4» 

19.81 

21.01 

19. 8( 

19.81 

2 1.01 

19.8 1 

1DU.4B.4I 

19.81 

21. QI 

19.81 

I9.ft 1 

21.01 

19.8 1 

IDU, 64.41 

24.60 

25.81 

24.61 

24.61 

25.81 

24.61 

IDiJLnill.. 

i9.ai 


19.81 

19.81 


19.81 

rD»8t4l 

19.81 

21.01 

19.83 

19.31 

2 1.01 

19.8 1 


_ 19 

21.03 

19.81 

19.81 

21.01 

19.8 1 

10,32,41 

19.81 

21.01 

19.81 

19.81 

21.01 

19.81 




21 . Qi 

19.8! 

19.81 

2 I.OI 

19.8 1 

10,64,41 

24.60 

25.81 

24.61 

24.61 

25.81 

24.61 

INVERT SIGN Of 

INSTRUCTiON 







13.20 


13.20 

13.20 


13.20 

IBUiB,ai_ 

3 3.20 

14.41 

13.20 

i 3.20 

14.41 

13.20 

IBU, 16,81 

13.20 

14.4) 

13.20 

13.20 

14.41 

13.20 

4Qyii32,ai 

13.20 

14.41 

13.20 

13.20 

14.4 1 

13.20 

(eU«4B.B) 

13.20 

14.41 

13.20 

13.20 

)4.4) 

13.20 

_ IBU. 64. BE 

.» 01 » 

*0 1 * 

* 01 * 

* 01 * 

• Ole 

*0 1 * 

iB,|,M 

13.20 


13.20 

13.20 


13.20 

JBaBjiJJ. 

1 3.20 

14.43 

13.20 

13.20 

14.41 

13.20 

<B. 16. 1 1 

13.20 

14.4) 

13.20 

13.20 

14.41 

13.20 

<B.32. n 

13.20 

14.4! 

13.20 

13.20 

14.41 

13.20 

<Bi48i I 1 

13.20 

14.4) 

13.20 

1 5.20 

14.41 

13.20 


*0 1 * 

»0I» 

*01* 

*0 1* 

• 0 1* 

»0 

I0U,4,41 

19.81 


19.81 

>9.8) 


19.81 

. . .Lfiyj,8^4J_. 

19.61 

21.01 

19.81 

19.8) 

21.01 

19.81 

(DU, 16, 4t 

19.8) 

21.01 

19.81 

19.81 

21.01 

19.8 1 

(DU. 32,41 

19.81 

21.01 

19.81 

19.81 

2 1.01 

19.81 

(0U,48.4I 

19.81 

2 ). 0 j 

i9.8i 

19.81 

21.01 

19.81 

10U,64.4i 

24.6 1 

25.81 

24.61 

24.61 

25._81_ 

24.61 

(0,4,41 

19. ai 


19. di 

19.81" 


19.8 1 

<0,8,41 

19.81 

23.01 

19.81 

19.81 

2 1.01 

19.81 

ID, 16,41 

19.81 

21.03 

19.81 

]9.81 

2 1.01 

19.81 

IB, 32,41 

19*81 

2 1.03 

19.61 

19.81 

21.01 

19.8 1 

(0,46,4) 

19.81 

21.01 

19.8) 

19.81 

2 UOl 

19.8 1 

10,64,4) 

24.60 

25.81 

24.6) 

24.61 

25.81 

24.6 1 


115 



116 


Vfi IMSIByCflOl^ 

LIBS 


NO forward 

DJRELT ADDRf SSIMG 

OFF SET 

0 INSIRUCIION 

AT..EJUEL MORD dJiQ 8 £SS 



NO 

INDEXING 





INDEXING 



- - - 

EXTFHNL 

EXTERNr 

l-BOX 

I fM TER 141 

INrEKML 

EXT ERNL 

ex'! ERNL 

I~BOX 

INrERNE 

IntIrnl 

— - - 

QPFRAND 

WB XOyR 

QpgRmQ 

OPERAND 

WB XOVR 

OPERAND 

WB XOVK 

OPERANO, 

OPERAND 

WB XOVR 

I 8 U, i, 8 » 

13*20 


)3.20 



13.20 


33.20 



i 0U*8,8) 

13*20 

14.4 1 

13.20 



13.20 

14.41 

13.20 



IBU» I 6 » 6 ) 

13*20 

)4.4I 

13.20 



13.20 

14.41 

13.20 



IBUt32,8J 

13*20 

14.41 

i3.20 



13.20 

14. 4i 

13,20 



iBUt48i.8) 

13.20 

14.41 




13.20 

14.4) 

)3.20^ 



tBUt64tSi 


® 0 I® 

© 01 ® 



* 01 * 

tt 0 1 » 

» 0 ) * 



IB. 1. 1) 

13.20 


13.20 



13.20 


13.20 



iB. 8 , 1) 

13*20 

14.41 

1 3. 20 



13.20 

14.4) 

13.20 



< 8 *J 64 n 

13.20 

14.4 1 

13.20 



. 13^20 

lit, 4! 

13.2.0 . 



!B> 32, 1 I 

13.20 

14.41 

i3.20 



13.20 

14.4 1 

13.20 



1 B^48t 1 1 

13.20 

14, 41 

13.10„„ 



11^20 

) 4 . 4 i 

I 1 . 20 ._.. 



ISt64« 1 1 

«0 1 ® 

-HO 1 » 

#Q|» 



*0 1 » 

»0 1 » 

»0 |<t 



IDU.4»4) 

I9*8i 


19.81 



19.8) 


19.81 



IOU.8,41 

19. Bl 

21.01 

19.8! 



19.81 

2 1.01 

i9.8l 



lOUi I6,4J 

19^1 

21.01 

)9.8I 



19,81 


19.81 „ 



(0U,32.4t 

19.8) 

21.01 

19.81 



19.81 

2 I.OI 

19,81 



IDUt40t4i 

19.81 . 

21*01 

19.81 



19,. 81 

21.01 

19.8) 



4DU»64f 41 

24^60 

25.8) 

24.61 



24.60 

25.81 

24,61 



40.4.4) 

19*8) 


19.81 



19*81 


19*81 



rDfB.m 

19*81 

21.01 

19.81 



19.8) 

2 1,01 

19.81 






. 21 . 01 ... 

19^JL 



J9,ai 

21*01 

19,0! 



40f 32.41 

19*81 

21 ^ 0 ) 

)9.a) 



)9.8j 

2 UO) 

19,8 1 



IJ3t4ij4) 

19^81 

.2U 01 

.19*81 _ 



19*81 

21^01 

19*81 



10.64.41 

24*60 

26. 8f 

24*61 



24.6! 

25, ai 

24,6 1 



INVePtr SIGN OF 

INSIBUCTIQN 










TeUf 1 f aV 

l'3o20"’' 


^ ) 3. 20 ” 



73.20 ’ 





lByj, 8 t 8 L^ . 



....i4...4i_ 

11*20 



13^20 

1 iuRl 

11,20 



lau, 16.81 

13*20 

14.4 1 

13.20 



13.20 

14.41 

13,20 



4BU.32.8) 

)3*20 

14.41 

13.20 



13.20 

14.41 

13,20 



iBU,liB,a) 

13*20 

14*41 

13.20 



13.20 

14,41 

33.20 



(QU,64,8i 

#0^3 

.?. 0 . 1 « 

» 01 <» 



#0 i* 

.«iy » 

* 01 « 



IB. 1, I) 

13.20 


13.20 



13.20 


13,20 



- y. 

0 ^ 20 - 

Ik^Jii 

lJs.. 20 . 



11*20 

14.41 

11,20 



(B, 16, 1 } 

13*20 

14*4 1 

13*20 



13.20 

14.41 

13.20 



IB. 32. 1 ) 

13.20 

14.4 1 

13*20 



15.20 

14.41 

13.20 



IBf48t 1 1 

13.20 

14.41 

(3.20 



13.20 

i 4o4 j 

13,20 



lif 64^ U 

#y N 

fOi« 

# 01 » 



»0 1 « 

fO. 

«0J* 



iDUf4t4l 

19*81 


19*81 



19.81 


19.81 



ioy^ 8 .jij 

li^ai 

. 21 s Q...I 

19^81 



19*81 

21*01 

.. ..19,81 



IOU» i6t4f 

19*81 

2 I.-QI 

19*81 



19 . 81 

aiaOi 

19,81 



IDU. 32.41 

19. SI 

21 . Qi 

19.81 



19.8) 

2 ). 0 I 

19,8) 



100.40841 

19*81 

21.01 

I9.ai 



19.81 

2 |o 01 

!9.8( 



IDUt64.4l 

24.60 

25*81 

24. 6i 



24.61 

._,2 5.8J 

24.61 



40t4g4) 

I9®8| 


19.81 



I9e.8| 


1?,85 



|0f8t4).^^ , 

19.81 

2 1*01 

19.81 



19s 81 _ 

21 sM . 

19^81 



i D» 16.41 

l9^Si 

21*01 

19*81 



19.81 

2 UQI 

(9.8! 



C0« 32.4) 

19. Bl 

21.01 

19.8) 



19.81 

2 i. 0 l 

19.81 



(0,40.41 

19*81 

2 }. 6 i 

199^81 



19.81 

21.01 

19.81 



|Df64f4| 

24.60 

25.01 

24* 61 



24.61 

25.81 

24.6 1 





JiEJL 


aiRECi _ADDRESS1NG OFFSET 0 INSTRUCTION AT FULL WORQ ADDRESS 




NO 

INDEXING 




INDEXING 

I-BOX 

._Q.P£RA.ND_ 

INTERNL INTERNL 
__QPIRANIi_„M XOVR 



EXTERNL 

OPERAND 

EXTERNL 
MB XOVR 

I-BOX 

OPERAND 

INTERNE INTERNL 
OPERAND WB XOVR 

EXTERNL 
OPERAND 

EXTERNL 
. WO^XOVR. 

<BU. 1.31 

6.63 


10.88 


6.92 

11.48 

1 BU,893) 

6.63 

15.95 

10.86 


6.92 

15.97 

8 8.48 



I8U. 16.8) 

6.93 

16. S6 

) 1.48 


7.23 

_i6*51_ 

I2.JD9 



<8Uf 32f 8} 

T.84 

17.77 

12.69 


7.84 

17.77 

13.29 



4BU«4B«ai 

9.02 

18.97 

13.90 


9.03 

18.98 _ 

. 14.5 1 



iBU«64tai 

9.61 

19.57 

14.51 


9.62 

19.58 

15. 1 1 



IB. s. n 

6.63 


ao.88 


6.92 


1 1.48 



iBtd9 n 

6.93 

16.56 

t 1.48 


7.23 

16.57 

12.09 



CB.. 16. n 

?.23 

17.16 

12.09 


7.53 

_ IF. LZ 

_ 12.69 



iB»32t n 

8.42 

18.36 

13.30 


8.44 

18.37 

13.90 



iBiHa.M 

9.62 

19.57 

14.50 


_ 9.62 


15^11 



IB964« U 

10.80 

20.77 

85.72 


10.81 

20,79 

16.32 



IDU.4.41 

6.63 


10.88 


6.92 


8 1.48 



(0U,8.4t 

6.93 

16.56 

1 1.48 


7.23 

16.57 

12.09 



(DU. 16.41 

7.84 

17.76 

12.69 



II. 17 

11,^29 _ 



lOU. 32.41 

10.21 

20. 17 

15, 1 1 


10.22 

20. 18 

15.72 



IOU.4a»4l 

12.60 

22. 58 

17.53 


12.60 _ . 

22.59 

18, 1 3 



IDU.64f 4) 

14.4} 

24.39 

19. 34 


14.41 

24.40 

19.94 



I0.4.4» 

6.63 


10.88 


6.92 


1 1.48 



I0f8t4) 

6.93 

16,56 

1 1.48 


7,23 

16.57 

12.09 



(0. 16.41 

7.84 

17. 76 

82.69 


1^-84 

.11.17 

I3.29__ 



(0t32«4) 

10.2} 

20. 17 

15. 1 1 


10.22 

20. 18 

15.71 



10.48.4} 

12.60 

22.58 _ 

17.53 


.J2.-60_ 

.-_22.59. 

88, II 



(0t64t4) 

}5.00 

24,99 

89.94 


15.00 

25.00 

20.55 



INVERT SIGN OF 

mSTROCTION 








IBU, ltd} 

6.63 


10.86 


6.9i 


11*48 



IBU.B.B) 

6^63 „ 

15.96 

10.86 


6.92 

15.97 

11,48 



(BU, 16,81 

6.93 

16.56 

1 1.48 


7.2i 

16.57 

12.09 



IBU. 32.81 

7.84 

17,77 

12.69 


7.84 

1 7.77 

13.29 



I6U«48.8} 

9.02 

18.97 

13.90 


9.03 

18.98 

14.5 1 



IBU.64«d} 

9.6 1 

19.57 

14.51 


9.62 

19.88 

15. I 1 



iB, 1. I) 

6.63 


io.88 


6.92 


1 1.48 



IB, 8. 1) 

6.93 

16.56 

1 1.48 


7.23 

16.57 

12.09 



IB, 16, }} 

T.23 

1 7. 16 

12.09 


7.53 

1 7. 17 

12.69 



IB. 32. I } 

8.42 

18.36 

13.29 


8.44 

18.37 

13.90 



IB, 48, 1 } 

9.6 1 

19.57 

14.51 


9.62 

19.58 

15. 1 1 



IB.64, 1 } 

10.80 

20.77 

15. 72 


10.81 

_ 20.19 

16.31 



100,4,4) 

6.63 


10.88 


6.92 


i 1.48 



IOU.8,4) 

6.93 

16.56 

1 1.48 


7.23 

16.57 

12.09 



lOU, 16,4) 

7.84 

17.77 

12.69 


7.84 

17.7 7 

i3.30 



<0U.32.4) 

10.21 

20. 17 

15. 1 1 


10.22 

20. 18 

15.71 



100,48,4) 

12.60 

22.58 

J7.53 


12.60 

22.59 

18. 1 3 



100,64,4) 

14.40 

24.39 

19.34 


14.40 

24.40 

19.94 



Id, 4, 4) 

6.63 


10.88 


6.92 


1 1 . 48 



10,8,4) 

6.93 

16.56 

I 1.48 


7.23 

16.57 

12.09 



10,16,4) 

7.84 

17.77 

12.69 


7.84 

17.77 

13.30 



10,32,4) 

10.21 

20. 17 

15. 1 1 


10.22 

20. 18 

15. 7 1 



10.48,4) 

12.60 

22.58 

17. 53 


12.60 

22.59 

18. 13 



10,64,4) 

15.00 

24.99 

19.94 


15.00 

25.00 

20.56 
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IIS. 


yfL INSTRUCTION SftO 


NO FORWARD ING DiRiCJ 




NO 

INDEXING 





INDEXING 




EXTERN! 

EXTERNL 

I-'BOX 

INTERNE 

INTERNE 

EXTERN! 

EXTERN! 

1-BOX 

INTERN! 

INTERNL 


OPERAND 

WB XOVR 

OPERAND 

OPERAND 

WB XOVR 

OPERAND 

W8 XOVR 

OPERAND 

OPERAND 

i)B XOVR 

IBU, t«8} 

6.63 


10.88 



6.93 

I 

11.48 



IBU,8«§} 

6.63 

15.95 

10.88 



6.92 

15.97 

11.46 



IBU« }6.8I 

6.93 

16.56 

1 $.48 



7.23 

16.57 

12.09 



(BUt32.8l 

?.d4 

17.77 

12.69 



7.84 

17.77 

13.29 



fBU,48.8S 

9.02 

18^97 

1 3^ 90 



9.Q1 


I4..5 1 _ 



CBUf 64,81 

9.61 

19.57 

14.51 



9.62 

19.58 

15. 3 I 


* 

iB» it n 

6.63 


10.88 



6.92 


n.40 



fBf8«n 

6.93 

16.56 

) 1.48 



7.23 

16.57 

12.09 



IBt i6i II 

7.23 

17. 16 

12.09 



7.53 

1 7. $7 

12.69 



18,32,11 

8.42 

18.36 

13*30 



8.44 

18.37 

13.90 



(B.48. I ( 

9.61 

19.57 

14.51 



9.62 

19.58 

15.1 1 



13,64, II 

10.80 

20.77 

15. 72 



10.81 

20.79 

16.32 



<DU.4.4» 

6.63 


30.88 



66,92 


H.48_ 



tOU,8.4} 

6.93 

16.56 

3 1.48 



7.23 

16.57 

12.09 



40U» I6.4I 

7.84 

l?.T? 

12.69 



7.84^_ 

i 7. 77 

13.30 



1 DU, 32, 41 

10.2$ 

20. 17 

15. 11 



10.22 

20. 18 

35.72 



100,48.41 

12.60 

22.58 

J7.53 



12.60 

22.59 

18. 13 



IDUf64,4l 

$4.40 

24.39 

39.34 



14.40 

24.40 

19.94 



ID. 4. 41 

6.63 


10.88 



6.93 


11.46 



10,8.41 

6.93 

16.56 

$1.48 



7.23 

16,57 

12.09 



ID, 16,41 

7.84 

17.77 

12.69 



7.84 

17.77 

13.29 



10,32,41 

10.21 

20. 17 

15.11 



10.22 

20a 18 

15.7 1 



1 D» 48. 4 1 

12.60 

22.56 

17.53 



12.60 

22.59 

18. 13 



10,64,41 

15.00 

24.99 

)9«94 



15.0) 

25.00 

20.55 



INVERT SIGN OF 

INSTRUCTION 










IBOt 1,81 

6.63 


10.88 



6.92 


11. 48 



IBU,8,3I 

6.63 

15.96 

10.88 



6.92 

15.97 

11.48 



IBU, i6.8> 

6.93 

!6.56 

1 1.48 



7.23 

16.5? 

12.09 



IBU. 32. 81 

7.84 

17. rf 

!2.69 



7.84 

1?.?? 

13.29 



IBU, 48, 81 

9.02 

18.96 

33.90 



9.03 

18.98 

14.50 



IBU. 64. 31 

9.61 

19.57 

14.50 



9.62 

19,58 

15. 1 i 



IB, 1, 1) 

6.63 


10^88 



6.92 


11.48 



(8.8. I) 

6.93 

16.56 

1 1*48 



_Z..13 

16,57 

12.09 



IB, 16, n 

7.23 

17. 16 

12.09 



7.53 

17.17 

12.69 



IB, 32. { 1 

8.42 

18.36 

13.29 



8.44 

18.37 

13.90 



(8,48. 1 ) 

9.61 

19.57 

|4.5( 



9.62 

19.58 

15. 1 1 



(B.64. H 

10.80 

20.77 

I5»72 



10.81 

20.79 

16.32 



(DU, 4, 41 

6.63 


10.88 



6.92 


1 $.48 



IOU.8.4) 

6.93 

16.56 

) 1.48 



7.23 

16.57 

12.09 



I0U.I6«4> 

7.84 

17.7? 

• 2.69 



7.84 

17.7? 

S3. 29 



(OU. 32.4) 

10.21 

20. 17 

15. t E 



10.22 

20, la 

S5.7S 



(00,48,41 

12.60 

22.58 

17.53 



12.60 

22.59 

i8. 13 



100,64,41 

14.40 

24.39 

19.34 



14.40 

24.40 

59,94 



10,4,4) 

6.63 


10.86 



6.92 


1 1.48 



10,8,41 

6.93 

16^56 

1 1.48 



7.23 

i6o57 

12.09 



10, 16,41 

7.84 

17.76 

12.69 



7.84 

3 7.77 

5 3.29 



(0.32,41 

10.2) 

20.17 

15. 1 1 



10.22 

20. 18 

15. ?i 



10,48,4) 

12.66 

22.58 

17.53 



12.60 

22.59 

18,13 



10.64,41 

13.00 

24.99 

39.94 



35.00 

25.00 

20.55 





VFL INS rftUCI lQN Mt CiQ _f QKWABUIMi _ _ DIKEiJl ADDRESS lJslG _ OFF St I Q INSiaDCI I ON AT FUtt WORD ADDRESS 


NO indexing indexing 

EXCERnT EXTERNL I-BOX INTERNE rNTERNL EX I ERNE EX I ERNE 1-BOX INIERNE IN I ERNE 
OPERAND W B X OV R OPE RAND OPERA ND WB XOVR OPERAND WB XOVR OPER AND OPERAND WB XOVR 


I BU, I ,B) 6.33 10.2? 6. 63 1 0. 8B 


<BU,8,8) 

<au» 16,8) 

6.33 

6.33 

15. 35 
15.36 

(0-27 

10.28 

6.63 

6.63 

)5.36 
(5. 37 
(5.37 
15.37 
15.37 

10.88 

(0.88 

< 8U. 32.8) 
(BUtABtSi 
(BU,64,Bi 

IB. 1 . 1 ) 

6.33 

6.33 

6.33 

6.33 

15.35 

15.35 

15.35 

10.28 

10,28 

10.28 

10.27 

6.63 
6,63. .... 
6.63 
6.63 

10.88 

iQ,aa _ _ 

10.88 

10 . aa 

f 6«8f U 

6.63 

15.95 

10,88 

6.92 

15.97 

n.48 

<6, )6t )} 

6..63 

15.96 

10.88 

6,93 

15.97 

.11.49.,^, 

<8,32, ) ) 

6.63 

15.96 / 

10.88 

6'.. 9 3 

15.97 

(1.49 

(6,48, ) ) 

6.63 

15. 9() 

10.88 

6.9 5 

15.97 

11.49 

IB, 64, 1 ) 

6.63 

15.96 

10.88 

6.93 

15.97 

1 (.49 

SDUi4,4) 

6.33 


(0.27 

6.61 


10.88 

IDO, B, 41 

6.36 

(5.42 

10. 34 

6.66 

(5.42 

10.94 

(OU, 16,4) 

6.36 

15.42 

10. 34 

6.^6 

15.43 

_ 10,94 ____ _ 

(DU. 32,4) 

6.36 

15.42 

10.34 

6.66 

15.43 

(0.94 

(DU»48,4L._ 

_ 6,36-^^ 

15, 42 „ _ 

m,i4_ 

6,66 

15.4i- 

10,9 4 _ _ . 

(DU, 64.4) 

6.36 

15.42 

10. 34 

6.66 

15.43 

10.94 

(D.4,4) 

6.33 


10.27 

6 • 65_ 


10-88 

ID, 8. 41 

6.63 

IS. 95 

10.88 

6.92 

15.97 

11.48 

. 1 D, | 6,i4i - 

6.66 

16.02 

10,14 

6.96 

I6»Q3 

..11,. 5 5 

(0,32,4) 

6 . 66 

16.02 

10,94 

6.96 

16.03 

1 (.55 

(0,48,4) 

6.66 

16.02 

10. 9k 

6.96 

16,03 _ 

J1,^J5 _ _ - 

(0,64,4) 

6.66 

16.02 

10.94 

6.96 

16.03 

n.55 

INVtRf SIGN OF 

INSrRUCf (ON 






(BU, } f 8) 

6.63 


To.88 

6.93 


1 1.48 

(60,8,8) 

^ 6.62 

15.14. 

)Q.86 

6.92 

15.95 

1.1,4.? 

(BU, 16,8) 

6.63 

15.95 

io.ea 

6.92 

15.97 

11.48 

(BU.32.8) 

?.23 

17. 16 

12.09 

7.53 

17.17 

12.69 

160,48,8) 

8.42 

18. 36 

13. 30 

8.44 

18.37 

(3.90 

180. 64, B) 

9.6) 

19.57 

14.5) 

9.62 

19.58 

15,11 

iB.i, i) 

6.93 


1 1.48 

7.23 


12.09 

18.8, n 

6.63 

(5.96 

)0«88 

6.92 

15.97 

11.48 . 

IB, 16, i ) 

6.93 

16.56 

) 1.48 

7.23 

16.57 

12.09 

IB. 32, I) 

7.84 

17.77 

12.69 

7.84 

1 7. 77 

13.29 

(B,46, ) ) 

9.,b2 

18.97 

13.90 

9.03 

18.98 

(4.50 

(B,64,)l 

10.21 

20.17 

15. I ( 

10.22 

20. 18 

(5.71 

IOU,4t4i 

6.63 


lo.aa 

6,92 


l),48 

(0U,8,4) 

7.22 

16.84 

I \»n 

7.38 

(6.85 

12.37 

ibu, 16,4) 

7.23 

(7. 16 

12.09 

7.53 

17. 17 

12.69 

(OU.32,4) 

9.6} 

19.57 

14.51 

9.62 

19.58 

15. 1 ( 

IOUi4B,4l 

12.00 

21.98 

16.92 

12.0) 

2 1.99 

17.53 

(DU, 64,4) 

_ 1 4 .40 _ 

24.39 

19.34 

(4.40 

24.40 

,,,..19.94^. 

ID, 4, 4) 

»0 1 » 


*b(» 

«0 



(0,8.4) 

6.63 

15.96 

10.88 

6.92 

15.97 

(1.48 

1 b , 16,4) 

6.^6 

16.22 

ii.l5 

7 . 06 

16.24 

11.75 

(0,52,4) 

9.6) 

19*57 

14.51 

9.62 

19.58 

(5. 1 1 

ID. 46. 4) 

i2.0l 

21.98 

16.92 

12.01 

2 (.99 

1 ? . 5 3 

10.64,41 

14.40 

22.29 

19.34 

14.40 

22.31 

19.94 
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_ _ _ _ _ _ _ !120 

WL I NS TRUCT tON K _ NO FO RWARD ING DIREC T ADDREiSLilG _QFf SET 0 _ IN S T RUCTION AT FULL WO R D AOD RF SS 




NO 

INDEXING 





INDEXING 




EXTERNL 

EXTERNl. 

I-BOX 

INIEKNi 

INTERNE 

EXTERNL 

EXTERNL 

I-BOX 

INTERNE 

INTERNE 


OPERAND 

WB XOVR 

OPERAND 

OPERAND 

WB XOVR 

OPERAND 

WB XOVR 

OPERAND 

OPERAND 

WB XOVR 

IBU, 1 »6) 

3*61 


3.6) 



4.82 


4.22 



IBU989B) 

3«6) 

6. i? 

3.61 



4.82 

6.77 

4.22 



«8U« I6e3) 

4.20 

6.32 

4.20 



4.82 

6.77 

4.22 



i BU*32f8J 

5.40 

6.62 

5.40 



5.40 

6.92 

5.40 




6.60 

7.80 

6.60 



6.60 

7.80 

6.60 



IBU»64f8l 

7.20 

8.40 

7.20 



7.20 

8.40 

7.20 



IB» 1, n 

3.61 


3.6 1 



4.82 


4.22 



iet8» i i 

4.20 

6.32 

4.20 



4.82 

6.77 

4.22 



18. 16.11 


6.47 

4.60 



4.62 

6.77 

4.80"^ 




6.00 

?.2I 

6.00 



6.00 

7,22 

6.00 



18.48.11 

7.20 

8.40 

7.20 



7.20 

8.40 

7.20 



IBt64f H 

8.40 

9.60 

8.40 



8.40 

9.60 

8.40 



I0U«4.4I . 

3.61 


3.61 



4.82 


4.22 



I0U,8V4I 

4.20 

6.32 

4^20 



4.82 

6.77 

4.22 



IDU« 16.41 

5.40 

.6.62 





5.40 

6,92 

5.40 



«OU,i2t4| 

7.80 

9^00 

7.80 



7.80 

9.00 

7,80 



IOU.48.41 


1 1.40 

10.20 



10.20 

1 1.40 

10.20 



i DUf 64t4l 

. 

12.01 

13-20 

12.01 



12.01 

13.20 

I2.QI 



_ lQt4r4J 

.1^ 


3.6) 





4.11 




4.20 

6^32 

4.20 



4.82 

6.77 

4.22 



(0. 16.4) 

_ 5.40 

._6®62 

5.40 



5.40 

6.92 

5.40 



ID»32«4) 

7.80 

9.00 

7.80 



7»80 

9.00 

7,80 



ID. 48. 4) 

AQs20 

_U^4J 





11.40 

10.20 



IDf64t4) 

12.60 

1 I.SS 

12^60 



_ 

12.60 

IU85 

12.60 



INVERT SIGN OF 

INSTRUCTION 










IBUtTfSi 

4 20 


4.20 



4^82"'^" 


4.22 



iBUfSia) 

. ,3.61 

6 .. 11 ,_,. 

3.61 



4.82 

_ 6.77 

4.22 



!BU,}6,8I 

3 0 6 1 

6.17 

3.61 



4.82 

6.77 

4.22 



(BU.12,8» 

3.61 

6.17 

3.61 




6.77 

4.22 



IBU®48.8I 

3.61 

6.17 

3.61 



4.82 

6^77 

4.22 



IBU.64.8) 

_J.6l 

6.^J7.,, 

3.61 



4.82 


4.22 



IB. 1. H 

4.20 


4^20 



4.82 

If. 22 



IB. 8. 1) 

4.20 

6.31 

JI-2IL 



4.82 

6.77 

4.22 



IBf )6f II 

4.20 

6«32 

4.20 



4.82 

6,77 

4.22 



IB. 32. 1) 

4.20 

6 . 32 

4.20 



4.82 

6.77 

4.22 



18,48.11 

4.20 

6.32 

4.20 



4^82 

6.77 

4.22 



IJbL6 4 j II 

4.20 



^ _..4.1Q^ 



^ 4.82 



^ 4.22 



IOU,4f4l 

3.61 


3.61 



4.82 

4.22 



„ J0U:t8Ll_41 . 

1^61 

6^11 

J*.61.. 



4.81 

, 

^ 



lOUf 16.41 

3.61 

6. 1? 

3.61 



4.82 

6.77 

4.22 



IDUt32f4l „ 

3.61 

6. 17 

3.61 



4,82 

6.77 

4.22 



IDU. 48.41 

3.61 

6.. 32 

3.61 



4^82 

6.-77 

4.22 



IDU«64f 41 

3.61 

6.J.7 

3.6i 



4.82 

6. 77 

4.22 



I0,4f4) 

4*20 


4« 20 



4c.82 


4.22 



10,8,41 

__4.20 

6.32 

4.20 



J*^32 

^t,i7 

4.22 



<0. i6t4l 

4.20 

6. 32 

4.20 



4^82 

6.77 

4.22 



10.32.41 

4.20 

6.32 

4.20 



4.82 

6.77 

4.22 



1 il 4^# 4 1 

4^20 

6.32 

4^.20 



4^82 

6.77 

4.22 



.iD^.6Ju41 

4.20 

8.41 

4.20 



- ,.,4 «_._82. 

8.72 

... 





KR tiO -£oaWARDlNG DIKeCr ADURtSSiNG O _ INSTRUCTION AT FULL WORD ADDRESS 


NO INDEXING INDEXING 


EXTERNL EXTERNE I-BOX INTERTml INTERNE EXTERNL EXTEKNL I-BOX INTERNE INTERNE 
OPERAND W B XQVR aPElRAND ^D^JERANP WB XQVR OPERANIl, OPERAND . ViB XOVR 

IBUt ItBI 3>6t 3.6 1 4.82 4.22 

<BU,8*a) 3.61 6.17 3.61 4.82 6. 77 4.22 

IBU« 16.81 4.2(1 6*12 ii«_2Q 4.82 6.77^^ 4*22 

IBU,32,8) 5.40 6.62 5.40 5.40 6.92 5.40 

i BU tAB^ ai 6 *j6(L 6*„6D ^ 6.6Q 7. 81 6. 6Q 

4BU,64,8) 7.20 8.40 7.20 7.20 8.40 7.20 

■iBitiilj 3._6J . l*Aj 4*12 4*22- 


1B,8, 1 ) 

Ifl. 

4.20 

4. 80 

6.32 

6-47 

4.20 

4*80 



- - 

- 

4.82 
4*82- 
6.00 
7.20 - 

6.77 
_6*77 - 

7.22 
8.40 - 

4.22 

-4*8JQ 


(B.32. n 
(B.48. It 

6.00 

7.20 

7.21 

8.40 

6.00 

7.20 

6.00 

J^ZQi 

— 

IBt64« 1 } 

(DU. 4. 4) 

8.40 

3.61 

9.60 

8.40 

3.61 

8.40 

4.82 

9.60 

8.40 

4.22 

4DUi8,4 ) 

4.20 

6.32 

4.20 




4.82 

6.77 

4.22 




1.4jQ. 

„ 6*62_ 

- _5*4a 




-_5*4Q- 

a*12 - 

5*4 0 


I0U,32,4) 

7.80 

9.00 

7.80 




7.80 

9.00 

7.00 


„ iJDyjiAa.4T 

m*2a_ 

. 1 1* 4 J _ 

_ 10*20 




10*20 - 

_ 1-1 *40 

-_m*-20 


(DU, 64, 4 ) 

12.0 1 

13.20 

12.01 




12.01 

13.20 

12.0 1 


10,4,4) 

3*61 


3,61 




4.82 


__ 4,22- _ 


40,8,4) 

4.20 

6.32 

4.20 




4.82 

6.77 

4.22 


4Dxlli4)_. .. 

- 5*40 

6* 62 

-5*40 




5*40- 

- 6,92 

- 5* 40 


40,32,4) 

7.80 

9.00 

7.80 




7.80 

9.00 

?.80 


- J.Q*.48,4 j _ _ 

10*20 - 

11*40 .. 

1j0,20 




10 * 20 . 

1 1*41 

10*20 


10,64,4) 

12.60 

1 1.85 

12.60 




12.60 

1 1.85 

12.60 


INVERT SIGN OF 

INSTRUCTION 









(BU, ) ,8) 

4.20 


4.20 




4.82 


4.22 


iBUiJBrai 

_ i#6l 

6*17 

i*6L 




4*82 

6.77 - 

- _ 4.22 


4BU, 16,8) 

3.61 

6. 17 

3.61 




4.02 

6.7? 

4.22 


4BU. 32.8) 

3.61 

6. 17 

3.61 




4.82 

6.77 

4.22 


( BU.Ua.B) 

3.61 

6. 1 7 

3.6i 




4.82 

6.77 

4.22 


• IBU,64,8» 

3.61 

6. t7 

3.6 1 




4.82 

6. 77 

4,22 


t B . 1 1 i ) 

4.20 


4.20 




4.82 


4.22 


IB, 8. 11 

4.20 

6.32 

4.20 




4.82 

6.7? 

4,22 


1 B , 1 6 . i ) 

4.20 

6.32 

4.20 




4.82 

6.77 

4,22 


<B.}2.t) 

4.20 

6.32 

4.20 




4.02 

6.77 

4.22 


(B,48, 1 ) 

4.20 

6.32 

4.20 




4.82 

6.77 

4.22 


(6,64, n 

4.20 

6.32 

4.20 




4.82 

6.7? 

4.22 


(DU, 4, 4) 

3.61 


3.61 




4.82 


4.22 


4DU,8,4) 

3.61 

6. 17 

3.61 




4.82 

6.?? 

4.22 


4 DU, 16,4 ) 

3.61 

6. 17 

3.61 




4.82 

6.77 

4.22 


(DU, 32,4) 

3.61 

6. 1 7 

3.6! 




4.82 

6.77 

4.22 


IDU,48,4) 

3.61 

6. 32 

3.61 




4.82 

6.77 

4.22 


(DU, 64, 4) 

3.61 

6. 17 

3.61 




4.82 

6.7? 

4.22 


40,4,4) 

4.20 


4,20 




4.82 


4.22 


(0,8,4) 

4.20 

6.32 

4.20 




4.82 

6.?? 

4.22 


10,16,4) 

4.20 

6. 32 

4.20 




4.82 

6.7? 

4.22 


(0,32,4) 

4.20 

6.32 

4.20 




4.82 

6.7? 

4.22 


40,48,4) 

4.20 

6.32 

4.20 




4 . 82 

6. 7 7 

4.22 


(0,64,4) 

4.20 

8.4 1 

4.20 




4.82 

8 . 72 

4.22 
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EXTERNL 

EXTERNL 

I-BOX 

INTERNE 

INTERNE 

EXT ERNE 

EXTERNL 

I-BOX 
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OPERAND 

WB XOVR 

QPERjftNP 

OPERAND 

WB XOVR 

OPERAND 

WB xgvK 

OPERAND 

OPERAND 

W-B XOVR 

IBU, It8) 

3.6i 


3.61 



4.82 


4.22 



IBUt8,8l 

3.61 

6. I? 

3.6) 



4.82 

6.77 

4.22 



1 8U£i6,8i 

4.20 

6.32 

JU-2P _ 



4.82 

6.77 

4.22 



IBU,r2,8J 

5.40 

6.62 

5.40 



5.40 

6.92 

5.40 



(8U»48»8) 

6.60 

/.80 

6.60 



6.60 

7.81 
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l8Ut64,8l 

r .20 

8.40 

7.20 



7.20 

8.40 

r.20 



(B. 1. II 

3.61 


3.61 



4.82 


4.22 



iBtat n 

4.20 

6.32 

4.20 



4.82 

6.77 

4.22 





. 4^8Q 

6.47 

.4^80 



4*82 

^.77 




46,32, n 

6.00 

Lai 

6.00 



6.00 

7.22 

6.00 



16,48. i ) 

/,20 

- 82,40 

i^in „ 




8.40 

Z.2Q^ 



18,64, 1 1 

8.40 

9.60 

8.40 



8.40 

9.60 

8.40 



I0U,4.4) 

3.61 


3.61 



4.82 


4,22 



IDU,8,4) 

4.20 

6.32 

4.20 



4.82 

6.77 

4.22 



iOUxl6x4) 

5.40 

6,62 

-5^40 



5.40 

4,l92 




lOU, 32,41 

7.80 

9.00 

7.80 



7.80 

9.00 

7.80 



.!„DU,48,4i 
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- 11.48 
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12.01 

13.20 
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12.01 

13.20 
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3.61 


3.61 



4.82 


4.22 
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4.20 

6.32 

4.20 



4.82 

6.77 

4.22 



(0, 16,4) 

5.40 

6.62 

-_5^M - 



5.40 

6,92 

5,40 



(0,32,4) 

UQQ 

9.00 

7.80 



7.80 
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7,80 
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10,20 
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~ 180,1,8) 

4.20 

■ ■ ■■■' 

4.20 



4.82 


4.22 
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3.61 

6 . 1 r 

3.6 1 



4.82 

6.77 

4*22 



(BU, 16,8) 

Lai 

6. 17 

3.61 



4.82 

6.77 

4.22 



(BU.32.8) 

3.6) 

6. 17 

3.61 



4.82 

6.77 

4.22 



(80,48,8) 

3.61 

6. 1 7 

3.61 



4.82 

6.77 

4.22 



480,64,8) 

3.61 

6. 17 

3,61 



4,82 

6^7 7 

4.22 



IB, 1, 1) 

4.20 


4.20 



4.82 


4,22 



IB, 8, n 

4.20 

6.32 

-4.2Q 



4,82 

6.77 

4,22 



IB, 16,1) 

4.20 

6.32 

4.20 



4.82 

6,77 

4,22 



<6.32. 1 I 

4.20 

6.32 

4.20 



4.82 

6.77 

4.22 



1 B,48, 1 1 

4.20 

6.32 

4.20 



4.82 

6.77 

4.22 



(B,64, 1 1 

4.20 

6.^2 

4.20 



4.82 

6,77 

4,22 



400,4,4) 

3.61 


3.6 1 



4.82 


4.22 



400.8.4) 

3.61 

6. 17 

3.61 



4.82 

6.77 

4,22 



lOU, 16,45 

3.61 

6. 17 

3.61 



4.82 

6.77 

4.22 



400,32,41 

3.61 

6. 17 

3.61 



4.82 

6.77 

4.22 



400,48,45 

3.61 

6.32 

3.61 



4.82 

6,77 

4.22 



400.64,4) 

3.61 

6. 17 

3.61 



4.82 

6.77 

4.22 



40,4,4) 

4.20 


4.20 



4.82 


4.22 



10,8,4) 

4.20 

6.32 

4.20 



4,82 

6*77 

4,22 



(D, 16.4) 

4.20 

L 32 

4.20 



4.82 

6.7 7 

4.22 



10,32,4 ) 

4.20 

6.32 

4.20 



4.82 

6.77 

4.22 



10,48,4) 

4.20 

6. 52 

4.20 



4.82 

6.77 

4.22 



40.64.4) 

4 *2^0 

8.4 1 
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4.82 

8.72 
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tXTEKNL 

fcXTERNl 

I“BOX 
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EXTERNL 

EXTERNL 

I-bOX 
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OPERAND 

W8 XQVR 
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WB XOVR 

OPERMID 

OPERAND 
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iBU, i,a) 

3.61 


i*.61 



4.82 


4.22 _ 




3.61 

6. 17 

3.61 



4.82 

6.77 

4.22 



_ 

1*61 

6*17 

3.61 



4*82 

6*77 

4*22 



IBU.32,8$ 

4.80 

6.47 

4.80 



4.82 

6.77 

4.80 



IBUrilBiS) 

6. 00 

. 7*21 

6*00 



6.00 

7.22 

6*QQ 



IBU,64,8> 

7.20 

6.40 

7.20 



7.20 

8.40 

7.20 



IB. I» I) 

3.61 


3.6 1 



4.82 


_ 4.22 



CB,8» U 

3.61 

6. 17 

3.61 



4.82 

6. 77 

4.22 



IB, 

4*20 

6^12 

4*20 



4*82 

6*7? 

4.22 



IB, 52, 1 ) 

6.40 

6.62 

6.40 



6.40 

6.92 

6.40 



tfti 48 , 1 1 

6.60 

7*80 

6*40 



. 6.60 

7,8 1 

6, 60 



(6,64, i } 

7.80 

9.00 

?.80 



7.80 

9.00 

7.80 



tOU.4,4> 

3.61 


5.6 1 



4.82 


4.22 



100,8,4) 

3.6) 

6. I 7 

3.61 



4.82 

6,7 7 

4.22 



iDy*l6i43 

4,80 

6*4 7 

4*80 



4,82 

6, ll 

9,80. 



IDU, 52,41 

7.20 

8.40 

T.20 



7.20 

8.40 

7.20 




9*60 

10,80 

9*60_ 



9.6U 

10*80 . 

9*60 



100,64,4$ 

12.01 

13.20 

12.01 



12.01 

13.20 

12.0 1 



I0,4t4) 

3.6! 


3.61 



4.82 


4.22 



10,8,4) 

3.6) 

6. 17 

3.6) 



4.82 

6.77 

4.22 



JO, 16,4) 

4.80 

6^4 7 

4*80 



4, 82 

6,7/ 

k.8Q 



10,32,4) 

?.20 

8.40 

7.20 



7.20 

8.40 

7.20 



(0,48,4) 

9^60 

iQ.ao 

9.60 



9,60 

10,80 

9,60 



10,64,4} 

12.01 

M • 4 1 

12.01 



12.01 

il . 4 1 

12.0 1 
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Tb 0,1,8) 

3.61 


3.61 



4.82 


4.22 



180,8,8! 

3^6) 

6.17 

1*61 



4*82 

6, 77 

4*22 



(BO, 16.83 

3.61 

6. 1 7 

3.61 



4.82 

6.77 

4.22 



(BO, 12.8) 

3.61 

6. 17 

3.61 



.. ,il*82 

6. 77 

4.22 



(80,48,81 

3.61 

6. 17 

3.61 



4.82 

6. *7 7 

4.22 



160,64,81 

3.61 

6,17 

3.61 



4,82 

6,77 

4,22 



(B, ), n 

3.61 ' 


^61 



4.82 


4.22 



1 Bi8, i) 

3.61 

6. 17 

3. 61 



4.82 

6.77 

4,2 2 



(B, }6, i } 

4.20 

6.32 

4.20 



4.82 

6.77 

4.22 



iB,32, \ I 

4.20 

6.52 

4.20 



4.82 

6,77 

4.22 



(B,48, { ) 

4.20 

6.52 

4.20 



4.82 

6.77 

4.22 



16,64,1) 

4.20 

6, 52 

4.20 



4,82 

6,77 

4,22 



(00,4,4) 

3.61 


3.61 



4.82 


4.22 



(00^8,4) 

3.61 

6. 17 

3.61 



4.82 

6.77 

4,22 



(DO, 16,4 ) 

3.61 

6. 17 

3.6i 



4.82 

6. 77 

4.22 



(DO, 52.4) 

3.61 

6. 1 7 

3.61 



Ji*82 

6.77 

4.22 



400,48/4) 

3.61 

6. 52 

3.6 1 



4.82 

6.77 

4.22 



(00,64,4) 

3.61 

6.17 

3.61 



4.82 

6.7 7 

4.22 



10,4,4) 

3.61 


3.6i 



4.82 


4.22 



40,8,4) 

3.61 

6. 17 

3.6) 



4.82 

6.77 

4.22 



( 0 , ] 6 , 4 ) 

4.20 

6. 52 

4.20 



4.82 

6 . 77 ' 

4.22 



40, 52,4 j 

4.20 

6. 52 

4.20 



4.82 

6.77 

4.22 



10,48,4) 

R.20 

_ - 

4.20 



4.82 

^ " 677 7 

4.22 



40,64,4) 

4.20 

8.27 

4.20 



4.82 

8.67 

4.22 
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INDEXING 




INDEXING 


EXIERNL 

EXTERNL 

l-BOX 

INTERNL INTERNE 

EXTERNL 

EXTERNL 

l~BOX INTERNL INTERNE 


OPERAND 

WB XOVR 

OPERAND 

OPERAND WB XOVR 

OPERAND 

WB XOVR 

OPERAND OPERAND WB XOVR 

IBU, i »8) 

3,61 


3.61 


4.82 


4.22 

lBU,a«8) 

3.6) 

6.17 

3.61 


4.82 

6.77 

4.22 

IBU* 16.8) 

3.61 

6. )7 

3.6) 


4.82 

6.77 

4.22 

|BU,52f8l 

4.60 

6.47 

4.80 


4.82 

6.77 

4.80 

4BU»i48.6l 

6.00 

7.21 

6.00 


6.00 

7.22 

6.00 

<au,6i4»8| 

?.20 

8.40 

7.20 


7.20 

8.40 

7.20 

TB» i» n 

3.6) 


3.61 


4.82 


4.22 

<B,B, il 

3.6) 

6. 57 

3.6 1 


4.82 

6.77 

4.22 

IB» 16*1) 

4.20 

6.32 

4.20 


_ 4 .82., 

6.77 

4.22 

I8,32,n 

5.40 

6.62 

5.40 


5.40 

6.92 

5.40 

IB«46. n 

6.60 

r .80 

6.60 


6.60 

7.8) 

6.60 

IBf 64f U 

7.80 

9.00 

7.ao 


7.80 

9.00 

7.80 

iOU«4t4i 

3.61 


3.6i 


4.82 


4.22 

<DU,8#4I 

3.6) 

6.17 

3.61 


4.82 

6.77 

4.22 

(OU. 16*41 

4.80 

6.47 

4.80 


4.82 

6. 77 

4.80 

lOU, 32,41 

7.20 

8.40 

7.20 


7.20 

8.40 

7.20 

IDU*48«4I 

9.60 

io.ao 

9.60 


9.60 

10.80 

„ 9,6i) 

I0U*64«4| 

12.0) 

13.20 

)2.0I 


12.0) 

13.20 

)2.00 

i0>4»4) 

3.6) 


3.61 


4.82 


4.22 

10,8,41 

3.61 

6. 17 

3.6) 


4.82 

6.77 

4.22 

ID, 16,41 

4.80 

6.47 

4.80 


4.82 

6.77 

4.80 

10,32,4) 

T.20 

8.40 

?.20 


7.20 

8.40 

7.20 

10.48.4) 

9.60 

10.80 

9.60 


9.60 
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9.60 

10,64,41 

)2.0I 

1 ).40 

12.0) 


12.0) 
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12.00 
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IBU, 1,8) 

3.61 


3.61 


4.82 


4.22 

IBU,a,8) 

3.6) 

6, 17 

3.6) 


4.82 

6.77 

4.22 

4BU, )6,B) 

3.61 

6. 17 

3.6) 


4.82 

6.77 

4.22 

1 BU.32.8) 

3.61 

6.17 

3.6) 


4.82 

6.77 

4.22 

{BU|48fai 

3.6) 

6. 17 

3.61 


4.82 

6.77 

4.22 

IBU.64.e) 

3.61 

6. 17 

3.6) 


4.82 

6,7 7 

4.22 

(B.t,t) 

3.61 


3.6) 


4.82 


4.22 

<6.8. n 

3.61 

6.17 

3.6) 


4.82 

6.77 

4,22_._ 

iB,)6,n 

4.20 

6.32 

4.20 


4.82 

6.77 

4.22 

<B.32. n 

4.20 

6.32 

4.20 


4.82 

6.77 

4.22 

<6,48, M 

4.20 

6.32 

4.20 


4.82 

6.77 

4.22 

<B.64.n 

4.20 

. _6.32_ _ 

4.20 


4.82 

6,77 

4,,i2 ^ : _ 

4DU,4.4I 

3.61 


3.6) 


4.82 


4.22 

(0U.e.4l 

3.61 

6.17 

3,6) 


4.82 

6.77 

4.22 

(OU, 16,41 

3.65 

6. i 7 

3.6) 


4.82 

6.77 

4.22 

IDU. 32.41 

3.6) 

6. 17 

5.6) 


4.82 

6.77 

4.22 

<0U,48,4) 

3.61 

6.32 

3.6) 


4.82 

6.77 

4.22 

IDU.64.4) 

3.61 

6.17 

3.6) 


4.82 

6.77 

4.22 

10,4,4) 

3.61 


5. 6 ) 


4.82 


A. 22 

<0.8,4) 

3.61 

6. 17 

3.6 1 


4.82 

6.77 

4.22 

<0. 16,4) 

4.20 

6. 32 

4.26 


4.82 

6.7 7 

4.'2’2 

ID. 32.4) 

4.20 

6.32 

4.20 


4.82 

6.77 

4.22 

(0,48,4) 

4.20 

6. 52 

4.20 


4.82 

6.77 

4. 22 

10.64,4) 

4.20 

8.27 

4.20 


4.82 
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OPERAND 

WB XOVR 

operand 

WB XOVR 

OPERAND 
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3.61 
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4.02 


4.22 

IBU,8,8) 

3.61 

6. 1 7 
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4.02 

6.7/ 

4.22 
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3.61 

6. 17 

3.6 1 



4.82 
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4.00 

6.47 

4.80 



4.02 
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4.00 
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6.00 
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6.00 



6.00 

7.22 

6.00 
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?.20 

8.40 
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7.20 
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7.20 
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3.6i 


3.61 



4.82 


4.2 2 

(B*6« n 

3.61 

6. 17 

3.61 



4.02 

t,tf 

4.22 

IB. I6tl) 

4.20 

6.32 

4.20 



4.02 

6.77 

4.22 

IB.52f 1) 

5.40 

6.62 

5.40 



5.40 

6.92 

5.40 

iBf48t n 

6.60 

7.80 

6.60 



6.60 

7.00 

6.60 

18,64* 1 ) 
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9.00 

7.80 



7.00 

9.00 

7.80 

IDU,4,4) 

3.6) 


3.61 



4.82 


4,2 2 

tOU.B.U) 

3.61 

6. 17 

3.6l" 



4.82 

6.77 

4.22 

(DU, l6iM) 

4. BO 

6.4 7 
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4.82 

6.77 
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7.20 

8.40 

7.20 
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lOU, 46,41 
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10.80 
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12. oi 

13.20 
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3.61 
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4.82 

6.77 
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4.80 

6.47 

4.80 



4.82 
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(BU, 1,81 

3.61 


3.61 




4.82 


4.22 

( BU,d,8} 

3.61 

6. 17 

3,61 




4.82 

6.77 

4.22 

i BU, 16,8) 

3.61 

6. 17 

3.61 





6.7/ 

4.22 

IBU,32,8) 

3.6 1 

6. 17 

3.6 1 




4.82 

6- 7 7 

4.22 

iRU,48,8} 

3.61 

6. 17 

3.6 1 




4.02 

6.77 

4.22 

( BU,64,8I 

3.61 

6. 17 

3.61 




4.02 

6.77 

4.22 

18^1,1) 

3.61 


3.61 




4.82 


4.22 

(B,8y M 

3.61 

6. 1 7 

3.61 




4. 02 

6.77 

4.22 

(B, 16, n 

4.20 

6.32 

4.20 




4.82 

6.77 

4.22 

(B. 32, 1 ) 

4.20 

6. 32 

4.20 




4.82 

6. 77 

4.22 

(B,48, ( > 

4.20 

6. 32 

4.20 




4.82 

6.7 7 

4.22 

(B,64, ! ) 

4.20 

6.32 

4.20 




4.82 

6.7 7 

4.22 

IOU,4,4) 

3.61 


3.61 




4.82 


4.22 

(HU, 8,4) 

3.61 

6. I 7 

3.6 1 




4.82 

6.77 

4.22 

(DU, 16,4) 

3.61 

6. 17 

3.61 




4.82 

6. 77 

4.2 2 

(DU,32#4) 

3.61 

6. 17 

3.61 




4 . 82 

6. 77 

4.22 

1DU,48,4) 

3.61 

6.32 

^61 




4.62 

6.77 

4.22 

(0U,64,4) 

3.6 1 

6. 17 

3.61 




4.82 

6.77 

4.22 

10,4,4) 

3.6 1 


3.61 




4.82 


4.22 

(0,8,4) 

3.6! 

6. 17 

3.6! 




4.82 

6. 77 

4.22 

(D, (6,4) 

4.20 

6.32 

4.20 




4.82 

6. 77 

4.2 2 

( D, 32,4 ) 

4.20 

6. 32 

4.20 




4.82 

6.77 

4.22 

1 D,48,4) 

4.20 

■'■6:12 

“ 4.20” 




4,82 

6-7 7 

' 4^22 

10,64,4) 

4.20 

8.28 

4.20 




4.82 

8.5 7 

4.2 2 
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. Vf. k . IN S TE uc 1 1 ON 

» 


NO FORWARDING 

OIREC I adore SS.I NQ 

Off SET 

0 INSTRiiCTlON AT 

FUI.l., ,WQBa. ADDKESlS__„ 




NO 

INDEXING 




INDEXING 




EXIERNL 

EXTERNt 

HBOX 

INTERNE 

INTERNE EXfERNE 

EX fEKNL 

I~BOX INTERNE 

INTERNE 



OPERAND 

WB XOVR 

OPERAND 

OPERAND 

WB XOVR OPERAND 

WB XOVR 

OPERAND OPERAND 

WB XOVR 


IBU» l»B) 

10.80 


10.80 


10.80 


10.80 

PF 


IBU,8,8) 

10.80 

12.01 

10.80 


10.80 

12.0 1 

10.80 

PF 


i BUt 16*8} 

10.80 

12.01 

10.80 


10.80 

_ 12.01 

10.80 



t8Ur32»8l 

10.80 

12.0! 

10.80 


10.80 

12.01 

10.80 



<I)U.48.6> 

10.80 

12.01 

10.60 


10s80_ 

12.01 

10.80 



4BU«64»8) 

1 1.40 

12.60 

1 1.40 


11.40 

12.60 

1 1.40 



(B. i. n 

1 1.40 


1 1.40 


11.40 


11.41 

PF 


iB«8«n 

1 1.40 

12.60 

1 1.40 


11.40 

12.60 

1 i.40 



IB. 16. n 

11.40 

12.60 

1 1.40 


1 1 .40 

12.6Q__ 

11. 40 



IB.32, 1 ) 

i 1.40 

12.60 

I 1.40 


1 1.40 

12.60 

1 1.40 



IB. 46. 1 } 

i 1.40 

12.60 

1 1.40 


_iL.40 

12.60 

. 11.40 



IB, 64# 1) 

12.01 

13.20 

12.01 


12.00 

13.20 

12.01 



INVERr SIGN OF 

INSTRUCTION 









(Bu,i,a) 

10780 


10.80 


Vo.^ 


10.80 

PF 


jBu.e.ai 

10.80 

12.01 

10.80 


_ 10^80 

_ 12.01 

10.80 

..PF._._ 


iBU, 16,81 

10.80 

12.01 

10.80 


10.80 

12.01 

10.80 



IBU, 32.81 

10.80 

12.01 _ 

10.80 


10. aa 

12.01 

IQ. 80 



IBU,48,8I 

10.80 

12.00 

10. 30 


10.80 

12.01 

10.80 



IBU# 64^81 

1 1.40 

12.60 

1 I.4I 


_ lUkO 

12.60 

1 1.40 



IB, u n 

1 i.4i 


1 1.40 


11.40 


11.41 

PF 


IB. 8. n 

i 1.40 

12.60 

1 1.40 


1 U40 

12.60 

I 1.40 



(B# !6, 1) 

1 1.40 

12.60 

I 1.40 


1 1.40 

12.60 

1 1.40 



IB. 32. 1 ) 

1 1.40 

12.60 

1 1,40 


M.40 

12.60 

li.40 



( B,48f 1 1 

! 1.40 

12.60 

1 1.40 


11.40 

12.60 

! *.40 



IB,64, n 

12.01 

liA20__ 

12.01 


12,00 

1 3.20 

ti.OO 








NQ I-OKWARUING DlRtCf AUUKtiSlNG 


Ot-iGt, 1 0 


iNSiHULlIQN Al FULL WORD AQURLSS 


VfL INSTRUCTION ! 




NO 

INDEX ING 





INDEXING 





ExrekNL 

EXTfcRNL 

I -BOX 

INIERNL 

INTEKNL 

EXTERN! 

EXTERN! 

l-BOX 

INI ERN! 

INTERN! 



gpLHANU 

WB XOVB 

OpHKANO 

OPEKANU 

WB xyvR 

OPERAND 

WB XOVR 

OPEKANP 

opt RAND 

WB XOVR 


« BUf Ijti) 

»24* 


»24« 



. J^24f -- 


*24_* 



. Pf 

(BUtBib) 

*24» 

»24« 




112 4* 

vt2k*i 

* 2 4 * 



PE 

iao, !6,31 

22,21 


22.21 



22.21 


22.2 1 




C BU, 52, B) 

24.61 

»>^24 » 

24.6 1 



24.6 ) 

1 2 4 « 

24.6 1 





2Z.62 

25.21 

27,62 



27,61 

25.2 1 

27.62 




iBU,64#B> 

2B. 81 

26.4 t 

28.81 



28.81 

26.41 

28.8 1 




iB.i,n 

*24^ 


^2k± 





*24* 



PE 

{B,B, 1 } 

55.42 

tt24«- 

55.4 1 



- 

35.4 1 

*24*-" 

55.41 





36,61 

*24^ 

36,61 



36,61 

«24« 

36. 6 i 




IBr32, 1 1 

59.62 

24.01 

39.62 



39.62 

24.01 

39.62 




1) 

42*01 

2J.QI 

42. Ql 



42-01 

27, Ql 

42.0 1 




fB,64f 1 ) 

43.22 

28.21 

4 3.21 



43.21 

28.2 1 

4 3.22 





INVtRT SIGN OF INSTRUCTION 


iBU, 1,81 
100,8,8} 
tau, 16,81 
IBU. 32.81 

*24* 

«2_4* 

22.21 

24.61 

»24? 

*24* 

*24* 

*24« 

22.21 

24.61 

*2 4* 

*24* 

22.21 

24.61 

*24* 

*24* . 

*24 * 

*24* 

22.2 1 
24,61 

PE 

PE 

IBU,4Bt8) 

27.62 

25.21 

2?. 6 1 

2 7.62 

25.2 1 

27.6 1 


180,64,81 

28*81 

26,41 

28,81 


26,ll 1 

28,81 


IB, 1, II 

«24« 


*24» 

*24* 


*24* 

PE 

IB ,8, 11 

35*4 1 

*24* 

35,41 

35*41 

*24* 

35,41 


IB, 16,1 1 

36.62 

*24* 

36.61 

36.61 

*24* 

36.6 1 


IB, 52. { 1 

39.62 

24.01 

39.62 

39.62 

24.01 

39,, 62 


IB, 46,11 

42.02 

27.01 

4^01 

42.01 

27.01 

42.02 


1 fit 64 ,11 

43.22 

28.22 

41,21 

43*22 

28,21 

43*22 
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VFL INSTRUCTION 

_ »± 

■: 

m f Oft W A R D I NG _ Dl R£C 1 A DL)R£1S 1 m 

QFFSEI 

0 LNS f RUCI I QN AT f Uil- 



NO 

INDEXING 



INDEXING 



CXTFHNL 

FXrtftNL 

l-BOX INTERNL INTERNE 

EXTERNL 

EXTERNL 

I-BOX 

INTERNE INTERNE 


OPERAND 

WB XOVR 

OPERAND OPERAND WB XOVR 

OPERAND 

WB XOVK 

OPERAND 

OPtHANO WB XOVR 

IBUt i«a) 

12.80 


13.80 

13.80 


13.80 

PF 

16U«8*d) 

13.80 

15.00 

13.80 

13.80 

15.00 

13.80 

PF 

IBUt I6«di 

18.01 

18. 16 

18.01 

18.01 

18. 16 

18.0 1 


<8U,32,8I 

18.01 

18. 15 

18.00 

18.00 

18.16 

18.0 1 


<BUt48j8> 

18.61 

22.21 

18.61 

18.61 

22.21 

18.6 1 


CBU»64»8I 

19.81 

23.41 

19.81 

19.81 

23.41 

19.8 1 


IBf If 1) 

14.41 


14.40 

14.40 


14.4 1 

PE 

rB»8f II 

18.01 

15.61 

16.01 

18.01 

15.6 1 

18.01 


1 8» 16 « n 

18.01 

15.61 

18.01 

18.01 

15.61 

18.01 


18. 32fn 

16.01 

21.61 

16*01 

18.01 

2 1.60 

18.01 


IBi48f f 1 

18.61 

22.21 

18.61 

18.61 

22.2 1 

18.6 I 


4B«64,II 

19.81 

2 3.41 

19.81 

19.81 

23.41 

19.81 


INV£Rr SIGN OF 

INSTRUCTION 








13.80 


13.80 

13.80 


13.80 

PF 

CBU.8.81 

13.80 

*0 1* 

i 3.m 

13*80 

:»Q1« 

13*80 

PE 

1 BUf 16,81 

18.01 

*0 1 

18. 01 

18.01 

«0 1 « 

18.01 


IBU,32.8I 

18.01 

*01 » 

18.01 

18.01 

^0\i^ 

18. Ql 


IBUf48,8l 

18.61 

22.21 

18.61 

18.61 

22.21 

18.61 


4 BUf 64. 81 

19. a 1 

23* 4 L ^ 

19.8! 

19.81 

23.4 1 

19*8 1 


(Bt It I) 

1 4 . M 1 


14.41 

14.40 


14.4 1 

PE 

IB.8. n 

1 8 , Q 1 

*01^ 

18.01 

18^01 

40 |« 

18*01 


4B« I6f II 

18.01 

»0 N 

18.01 

la.ou 


18.01 


4B.32.il 

18.01 

21.61 

18.01 

iH.tHJ 

2U61 

18.0 1 


1 1 

18.61 

22.21 

18.61 

1 H , o * 

22.21 

18.6 1 


«Bi6U, II 

19*81 

21*41 „ 

__ 

1 V „ 't 1 

2 3*4 1 

19*81 







„Vft_Jl.N[SJ ruction 

LCy „ 



__ NXLXORJalARDlNQ UiRECT ADDRESSING 

oefset 

0 iNSIRUCriON AJ FULL WORD ADDRESS 



NO 

INDEXING 



INDEXING 

- ' - - — 

FXTERNL 

externl" 

I-BOX INTERNL INTERN), 

EXTERNt 

EXTEKNL 

I-BOX INTEKNL INTERNL 

— - -- 

OPERAND 

WB. XQVR 

OPERAND OPERAND WB XOVR 

OPERAND 

WB XOVK 

OPERAND OPERAND WB XQVB 

JBU, J ,0) 

6.00 


6.00 

6.00 


O.QO 

lBU,8,a) 

) 1.40 

12.60 

1 1.40 

4 1 .40 

42.60 

1 3*40 

iBU. 16.8) 

1 iLa4Q 

18i61 

17.40 

17.40 

18*61 

17. 40.. 

(BU, 32,8) 

28.21 

29.4) 

28.21 

28.21 

29.4 1 

28.2 4 

. . 



_.4C*22__ 

59*JQJ 

. 39*0 1 

40*22 

39.01 

IBU«64t8) 

50.42 

51.62 

50.42 

50.42 

51.62 

50.42 

IB. 1. i) 

4.20 


4.20 

4.82 


4.22 

IB«8, 1) 

1 ).40 

12.60 

I 4.40 

n.40 

42.60 

1 i.40 

iB. 16. ! ) 

16, BQ 

JB.QU 

16. 80 

16.80 

18.00 

46.80 _ 

IB, 52. n 

28.21 

29.41 

28. 2 1 

28.24 

29.4 1 

28.2 1 

IB. 48. n 


_4Q, 22-_ 


59*01 

40*22 

39.01 

IBi64tI) 

50.42 

51.62 

50.42 

50.42 

51.62 

50.42 

f DU.4.4 1 

23.41 


23.41 

23.41 


23.4 1 

{0U,8,4 J 

24.61 

25.83 

24 . 61 

24.6! 

25.81 

24.6 4 

I PU, J6i4 ) 

26.4 1 

27*61 _ 

„ _ 28*_41__ „ . 

.26.4 1 

2 7*61 

_.26..4i - 

IDU,32.4J 

30.01 

31.21 

30.01 

30.04 

3 1.21 

30.01 

iOUj_4.8t4) 

3i*Ql 

34*2L__ 

_ 

53*01 

34*21 

53*01 . . 

IDU.64,4) 

36.62 

37.81 

36. 6 1 

36.64 

37.84 

36.62 

ID*4.4) 

22.2 1 


22.21 

22.21 


.^2.2 1 

4Dt8,4) 

23.4 I 

24.6 1 

23.41 

23.4 4 

24.61 

23.4 1 

lUjJA,41 

2.5*21 

2.6.4 1_ 

_ . 

23*21 

26*4 1 

25.2 1 

10,32.41 

28.21 

29.41 

28.21 

28.21 

29.4 1 

28.2 1 

JUx48,4) 

3 4)181 

15*81 . 

......11*81 . .... 

5J*ai 

33. OJ 

51.81 

10,64,4 ) 

35.4 1 

36.61 

35.41 

35.4 1 

36.61 

35.4 4 

INVtRf SIGN OF 

iNSTRUCnON 






IBU, 1,8} 

6 . 00 


6.00 

6.00 


6.00 

tBU*B,8} 

n._4Q 

12*60 

ll*40.__. ^ 

14.40 

12.60 

11. 40 

IBU, S 6, 8) 

t?.40 

18.6 1 

17.40 

17.40 

18.61 

1 7.40 

IBU. 32.8) 

28.21 

29.41 

28.21 

___ 28 .2.1 

29.4 1 

28.21 

(BU,48,8) 

39.01 

40.22 

39.01 

39.01 

40.22 

39.0 1 

IBU, 64, 8) 

50*42 

51,62 

50*42 

50*42 

5 U 62 

50.42 

46, ), 1) 

4.20 


4.20 

4.82 


4.22 

1 frr8, 1 » 

n.4i 

12*60 

11*40 

il.40 

42,60 

11.40 

IB, 16, 1 ) 

16.80 

18.01 

46.80 

16.80 

48.00 

16.80 

IB. 32, 1 ) 

28.2 1 

29.41 

28.2 1 

28,21 

__29.41.,_ 

28.24 

16,48, 1 ) 

39.0 r 

40.22 

39.01 

39.04 

40.22 

39.0 4 

.. 16*64, 1) 

50.42 

51.62 

.50.42 _ 

50,42 

5 1,62 

5Q.42 

I0U,4,4 ) 

23.41 


2 3.44 

23.4 4 


23.4 1 

(.00*8,4) 

24-6.0 

25.84 

24*6i 

24*61 

25,8 1 

24,6 1 

IDU, 16,4) 

26.4 1 

27.61 

26.41 

26.4 1 

2 7.61 

26.41 

IDU, 32,4) 

30.01 

31.21 

30.01 

30.01 

^ 1.2 1 

30.0 1 

IDU, 48, 4) 

33.01 

34.21 

33.04 

33. Oi 

34.2 1 

33.0 i 

IDU, 64, 4) 

36.61 

37,81 

36.62 

36.62 

37.81 

36.62 

10,4,4) 

22.21 


22.21 

22.2 1 


22.2 1 

10,8,4) 

23.4 1 

24.61 

23.41 

23.41 

24.6 1 

23.4 J 

ID, ^6,4 ) 

25.21 

26.43 

2 5.21 

25.24 

26.4 1 

25.2 1 

40,32.45 

28.2 1 

29.4 1 

28-24 

28.2 1 

29.4 1 

28. 2 1 

ID,48t4) 

3 1.81 

33.01 

31.81 

3 1.81 

3 3.0 i 

31,81 

<0,64,14 ) 

35.4 1 

36.6 1 

35.41 

35.4 1 

36.6 1 

35.4 1 
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VFL INSTRUCTtON LTRCV NO FORWARDING DIRE CIT ADDRESSI NG QFFS£-L_0 1 N S FR UC 1 I ON -AUilLL WORD- ADDBE&S 




NO 

INDEXING 





INDEXING 





FXTFRNL 

OPERAND 

EXTERNl 
WB XOVR 

I-BOX 

OPERAND 

INTERNE 

OPERAND 

INTERNE 
WB XOVR 

EXfERNt 

OPERAND 

EXIERNE 
WB XOVR 

I-80X 

OPERAND 

INTERNE 

OPERAND 

INTERNE 

WB XOVR 


f 8U« i«8l 

7.84 


7.22 



8.03 


7.22 




(BU.StB) 

(BU. IBiBi 

)U4I 

)6«20 

)2.60 

17.41 

1 1.40 
16.20 



11.4) 

16.20 

12.61 

17.41 

11.40 

16.20 




IBU, 32,81 
IBU.48,8) 

25.81 

39.62 

27.01 

40.81 

25.81 

39.62 



25.81 

39.62 

27.01 

40.81 

25.81 

39.62 




IBU, 64,81 

IB. I. n 

5 1.02 
7.43 

52.22 

51.02 

6. 62 



51.02 

7.75 

52.22 

51.02 

6.73 




iB,d,n 

IB. 16. n 

1 U4} 
16.20 

)2.60 

17.41 

1 1.40 
16.20 



11.41 

16.20 

12.6) 

17.41 

11.40 

16.20 




16,32,1) 

IB. 48. n 

25.81 

39.61 

27.01 

40.81 

25.81 
39. 62 



25.81 
_ 39.M 

27.01 

40.81 

25.81 

19.42^, 




IB,64t li 
(DU, 4, 4! 

51.02 

30.6) 

52.22 

51.02 

30.61 



51.02 

30.61 

52.22 

51.02 
30.6 1 




(0U,8,4) 

(DU. 16.4) 

30.61 

30.61 

31.81 

31.82 

30.61 

30.61 



30.61 
iQ.tl 

3).8) 

_ _ il.B 1 ^ 

30.6 1 
30.61 




f 0Ut32,4) 
IDU.48.4) 

30.61 

30.61 

31.81 

31.82 

30.61 

30.61 



30.61 

30.6) 

31. B) 

3 1.81 

30.6) 
30.6 1 




(0U,64,4) 

(0.4.41 

35.41 

30. 6( 

36.61 

35.41 

30.6) 



35.4 1 
30.6) 

36.6 1 

35.4 1 
30.6 1 




(0,8,4) 

(0. 16.41 

30.61 

30.61 

5). 81 
31.82 

30.61 

30.61 



^ 30.61 

_ 30^61. 

51.81 
_ Ji.81 

30.61 

30.61 




10, 32,4) 

ID. 48.4) 

30.61 

30.61 

3). 8) 
31. 8i 

30.61 

30.61 



50.61 

3Q,61 

31.81 

3 1.81 

30.61 
_ 30.61 




10,64,4) 

35.41 

36,61 

35.41 



35.41 

36.6 1 

35.4 1 




INVfcRT SIGN OF 

INSTRUCnON 











IBU, 1,8) 

IBU. 8.8) 

7.84 

(1.4! 

12.60 

7.22 
! 1.40 



8.03 ~ 
11.4) 

12 ,.61 

7.22 
11.4 0 




IBU, )6,8) 
IBU. 32. 8) 

16.20 

25.81 

17.4) 

27.01 

}6.20 

25.81 



16.20 

25.61 

17.41 

27.01 

16.20 

25.81 




(BU,48,a) 

iBU.64.8) 

39.62 

5 1.02 

40.81 

52.22 

39.62 

51.02 



39.62 

51.02 

40.81 
^ 52.^2 

39.62 

51.02 




IB, 1, 1) 
18,8iJl 

7.43 
) t.4l 

12.60 

6. 62 

I 1.40 



7.75 

11.41 

12.61 

6.7 3 
H.40 




16, 16,1 ) 

IB. 32. 1 ) 

16.20 

25.8) 

17.41 

27.01 

16.20 

25.81 



16.20 

25.81 

17.41 

27.01 

16.20 

25.83 




IB, 48, ] ) 

IB. 64. I) 

39.62 

51.02 

40.81 

52.22 

39.62 

51.02 



39.62 

5 1.02 

40.81 

52^22 

39.62 

51.02 




iOU,4,4) 
IM,8t4I 

30.61 

30.61 

31.81 

30.6 1 
30.61 



30 . 6 1 
30.61 

31.81 
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16.57 

12.09 

{BU» 16»n 

„6.93„ 
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18.37 
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180,6,2) 

4.80 

6.47 

4.80 



4.82 
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4.80 
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6,32 
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4.82 
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4.82 

6.77 
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3.61 

- 6.17 

1.61 



4.82 
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160,8,6) 

i.61 
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3.61 



4.82 

6.77 

4.22 
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3.61 

6. 17 

- .1,61. 



4.82 

6.77 
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6.17 
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4.82 

6.77 

4.22 
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8.40 
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7.20 
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4,00 
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6,00 
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6.47 
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4.80 
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4.82 
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4,20 
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4.82 

6,77 
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4.82 

6.77 
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11.20 
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11.20 
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6.60 
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5.40 



4.36 

5.57 

4.36 

5.56 
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4.96 
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4.96 

- 
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6.16 

7.36 
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7.36 
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1^16 
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8.56 

9.76 

8*56 

9*76 

12. 76 
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4.21 


4.20 

5.40 
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4.96 

6. 16 

4.96 

6.00 

9*02 
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.. 
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l.*41„_... 

IB, 32. n 

6.76 

7.96 
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7.80 
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7.96 

9.17 
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9*00_ 
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9. 16 

10.36 
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13*20 

IDU,4.4i 

4.47 


4.47 

5.66 


1 DU, 8, 41 

5.09 

6.30 

5.09 

6*29 

9.51 

IDUi I6#4) 

6.30 

7.50 

6. 30 

^ 7.50 


(DU, 32,4) 

8.70 

9.90 

B.70 

9.90 

12*90 
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11*10 

12^30^ 

11*10„ 

12*10_„ 

- J5*i2.^ 

(DU, 64, 41 

13.50 

14.70 

13.50 

14.70 

17*58 

10,4,41 

4.21 


4.20 

5.40 


ID, a, 41 

5.07 

6.2? 

5.07 

6*00 

9,02 

ID, 16, 4J 

6.30 

7. 50 

6. 30 

7.20 

iO.21 

ID. 32.4) 

8.70 

9.63 

8. 70 

9.60 

12.60 

ID, 48,41 

_ 11*10 

12*30 

1 1. 10 

12.01 

15.00 

10,64,4) 

13.50 

14.70 

13.50 

14*40 

17.40 

Inver r'^sFo^ 
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iBU.I.al 

'4.21 


4.20 

5.40 


180,8,8) 

4.36 

5.57 

4- 36 

5*56 

- --_--8-. 58 

(BU, 16,8) 

4.96 

6. 16 

4.96 

6.16 

9.18 

IBU,32.8I 

6. 16 

7.36 

6.16 

7.56 

10.37 

IBU,4B,B} 

7.36 

8.56 

7.36 

8.56 

11.56 

IBU*64,a) 

8.56 

9,76^ 

8. 56 

9.76 

;-12*60-,-.,.- 

IB, 1, i) 

4.21 


4.2b 

5.40 


caj6,n 

4.96 

6.16 

4.96 

6.00 

9.02 

i6i 16, n 

5.56 

6.76 

5.56 

6*60 

9*61 

IB. 32. i > 

6.76 

7.96 

6. 76 

7*80 

10.80 

18,48, !l 

7.96 

9.17 

7.96 

9.00 

12*01 

18,64,1} 

9*17 

IQ.36 

9. 16 

_ i0*20 

11*20 _ 

i DU, 4,4} 

4.47 


4.47 

5.66 


I0U,8,4} 

5.09 

6.29 

5.09 

4*29 

9*, 11 

ibu, 16,4} 

6.30 

7.50 

6.30 

7*50 

10.50 

<DU.32,4a 

8.70 

9.90 

6. 70 

9.90 

12.90 

IDU,48,4I 

i }. to 

12.30 

} U 10 

12*30 

15.29 

I0U,64,4) 

13.50 

14.70 _ 

13.50 

14.70 

17.40 

10,4,4} 

4.2} 


4.20 

5.40 


_ iDt6rMi 

6.07 

6.27 

5.07 

6.00 

9.02 

ID, 16,41 

^30 

7.50 

6. 30 

7.2 b 

10.21 

|0i32t4l 

8.70 

9.63 

8.70 

9.60 

12.60 

i D , 4^8 f 4 i 

i 1. 10 

12.30 

1 i* 10 
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15.00 
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13.50 

14.70 
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' 

fcXTFRNL 

EXTEKNL 

I -BOX 

INTERNE 

INTERNE 

EXTERNL 

EXTERNL 

1-BOX 

INI ERNL 

interne 


OPERAND 

XOVR 

OPERAND 

OPERAND 

WB XOVK 

OPERAND 

WB XOVK 

operand 

OPERAND 

WB XOVR 

(BU, } »8) 

7.20 


10. 8B 

7.23 


7,22 


11.48 

7.83 



7.20 

15.05 

10.88 

7.23 

i 3.86 

7.22 

1 5.06 

11.48 

7.83 

14.46 

{ BU, 16,8) 

6.62 

15.65 

1 1.48 

7.83 

14.46 

7.80 

15.67 

12.09 

7,83 

15.06 

(BU,32,8) 

7.82 

16.86 

12.69 

9.02 

15.67 

7.82 

16.87 

13.29 

9.03 

16.27 

(BiJtMtiJ 

9.01 

1.8, 06 

13.90 

10.2 1 

16.87 

9,01 

18.07 

14,5! 

10.21 

17,47 

{ BU,64.8) 

9.60 

is. 66 

14.50 

! 1.40 

18.07 

9.61 

18.68 

15.11 

I 1 • 40 

18.68 

tB, !♦ !) 

7.20 


10.88 

7.23 


7.22 


1 1.48 

7,83 


(8,8,)) 

6.62 

15.65 

) 1.48 

7.83 

14.46 

7.80 

15.66 

12.09 

7.8 3 

15.06 

(B, 16, 1 ) 

7.22 

16.26 

12.09 

8.42 

1 5.06 

r.22 

16.27 

12.69 

8.43 

lb.6r 

(B,52, 1 ) 

8.4 1 

1 7.46 

13.30 

9.6 1 

16.27 

8.42 

1 7.47 

13.90 

9.62 

16.87 

. -iBi48j, 1 ) 

9.60 

18.67 

14.51 

10.80 

1 7.47 

9,61 

1 8.68 

15.11 

10.8 1 

18.0/ 

(8,64,1) 

10-80 

19.87 

15. 72 

12.00 

18.68 

10.80 

19.88 

16.32 

1^.01 

19.28 

(DU, 4,4) 

7.20 


10.88 

7.23 


7.22 


13.48 

7.83 


(0U,8,4 ) 

6.62 

15.65 

1 1.48 

7.83 

14.46 

7.81 

15.66 

12.09 

7.83 

15.06 

JlOU ,16,4) 

7.02 

16.86 

12.69 

9.02 

15.67 

7.82 

16.87 

13.29 

9.03 

16. 27 

( DU„52,4) 

10.20 

19.27 

15.11 

1 1.40 

18.07 

10.20 

19.28 

15. 72 

11.40 

18.68 

J DUj kfif 4 3 

12,60 

2 1.67 

1 7^53 

1 3.80 

20,49 

12,60 

2 1.69 

18,13 

13,80 

2 1.09 

(DU, 64, 4) 

14.40 

23.48 

19. 34 

16.21 

22.89 

14.40 

23.50 

19,94 

16.20 

2 3.50 

(D.4.4) 

7.20 


10.88 

7.23 


7.22 


11.48 

7.03 


(0,8,4) 

6.62 

15.65 

1 1.48 

7.83 

14.46 

7.81 

15.66 

12.09 

7.83 

15.06 

(Dj 16,4) 

7.82 

16.86 

12.69 

9.02 

15.66 

7.82 

16.87 

13.29 

9,03 

16,27 

(D, 32,4) 

10.20 

19.27 

15.11 

1 1.40 

18.07 

10.20 

19.28 

15.72 

1 1,40 

18.68 

(0,48,4 ) 

12.60 

21.67 

17.53 

33.80 

20.49 

12.60 

2 1.69 

18, 1 3 

13,00 

2 ) ,08 

(0,64,4 ) 

15.00 

24.09 

19.94 

16.20 

22.89 

15,00 

24. 10 

20.55 

16.20 
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< BU , r,8 ) 

7.22 


12.09 

0.42 


7.22 


12.69 

8.43 


(By 10,8) 

7,22 

16,26 

12^09 

8,42 

15,06 

7,22 

16.27 

12,69 

8,43 

15,67 

(BU, 16,8) 

8.4] 

17.46 

13. 30 

9.6 1 

16,27 

8.42 

1 7.4 7 

13,90 

9.62 

16.87 

(BU,32,B) 

10.80 

19.87 

15. 72 

12.01 

JB-68 . 

10.80 

19.88 __ 

16. 32 

12,03 

19, 28 

4BU,4a,B) 

13.20 

22.28 

18. 13 

14.4 1 

2 1.08 

i 5.20 

22.29 

10.74 

14.40 

2 1 .69 

1_BU,64,B) 

12.30 

24,09 

17,22 

16.50 

23,50 

12.31 

24.10 

17.83 

16,50 

24. 10 

(8,1,1) 

7.2b 


io.88 

7.23 


7.22 


11.48 

7.83 


( BiBt n 

6.62 

15.65 

1 1.48 

7.83 

14.46 

7,80 

15.67 

12,09 

7,8 3 

15.06 

( B, 16, 1 ) 

7.22 

16.26 

12.09 

8.42 

15.06 

7.22 

16.27 

12.69 

8.43 

15.66 

(B, 32, 1 ) 

8.41 

17.46 

13.30 

9.6 1 

16.27 

.B*42. 

1 7.48 

13.90 

9.62 

16.87 

(B,48, 1 ) 

9.60 

18.66 

14.51 

10.80 

1 7 . ’4 7 

9.6 1 

18.68 

15. 1 ! 

10.8 1 

18.07 

1 B,64, ! 1 

10.80 

19.87 

15. 72 

12.01 

18.68 

10.80 

19.88 

16,32 

12,0 I 

19,28 

(0U,4,4) 

7.22 


12.09 

8.42 


7.22 


12.69 

8.43 


iOU,8,4 ) 

8.4 1 

1 7.46 

1 3.29 

9.6 1 

16.27 

8*42 

1 7.47 

13.90 

9.62 

16.87 

'( DU , 1 6 , 4 1 

10.80 

19.87 

15. 72 

12.00 

18.68 

10.80 

19.88 

16,32 

12.01 

19.28 

(DU, 32,4) 

15.61 

24.69 

20.55 

_ 16,80 _ 

23.50 

15.61 

2 4,70 

2 1,15 

J.6,B0 

2 4. 30 

lbu,40,4) 

20.40 

29.50 

25. 38 

2 1.60 

28. 3 i 

2 0.40 

2 9.52 

25.99 

2 1.60 

28.92 

(DU, 64, 4) 

19.51 

33,72 

24.48 

26. 1 1 

33. 14 

19.51 

3 3.74 

25.08 

26.1) 

33. 74 

10,4,4) 

7.20 


10.88 

7.23 


7.22 


! 1.48 

7.83 


(0,8,4) 

6.62 

15.65 

1 1.48 

7.83 

14.46 

7.80 

1 5.66 

12.09 

7.83 

15.06 

(0,16,43 

7.82 

16.86 

12.69 

9.02 

15.67 

7.82 

1 6 . 8 7 

13. 30 

9.03 

16.27 

ID, 32,4) 

10.20 

19.27 

15. 1 1 

11.41 

18.07 

10.20 


15.72 

11.41 

18.68 

(0,48,4) 

1 2 . 60 

2 1.67 

17.53 

1 3.80 

20.49 

12.60 

2 1 .69 

18. 1 5 

1 3 . 80 

2 1.08 

^iyi64j4) 

15.01 

24.09 

19.94 

16.20 

22.90 

15.01 

24. 10 

20,55 

16.20 

2 3.50 
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EXTERNL 

EXTERNL 

f-80X 

INTERNL 

INTERNL 

EXTERNL 

EXTERNL 

I~BOX 

INTERNL 

INTERNL 



OPERAND 

WB XOVR 

OPERAND 

OPERAND 

WB XOVR 

OPERAND 

WB XOVR 

OPERAND 

OPERAND 

WB XOVR 


f BU* i»8) 

4.21 


4.20 

5.40 


4.82 


4.22 

5.40 



I8U»898I 

4.36 

5. 5^7 

4.36 

5.56 

8.58 

4.82 

5.57 

4.36 

5.56 

8.59 


IBU. I6*8» 

4.96 

6. 16 

4.96 

6. 16 

9. 18 

4,96 

6.17 

4.96 

6. 16 

9, 18 _ 


l6U»32f8) 

6.16 

7.36 

6. 16 

7.36 

10.37 

6. 16 

7.36 

6. 16 

7.36 

10.37 


IBU.U8rd» 

7.36 

8,56 

7,36 

8,56 _ 

1 1,5 7 

_ 7,36 

8.56 

7.36 

8,56 

1 1 . 56 


fBU»64«8} 

8.56 

9.76 

8. -56 

9,76 

12.76 

8.56 

9.76 

8.56 

9,76 

12.76 




4.21 


4.20 

5,40 


4.82 


4.22 

5.40 



i6»8»n 

4.96 

6, )6 

4.96 

6. )6 

9,17 

4,96 

6.17 

4.96 

6. 16 

9. 18 


<B. 16 . n 

5.56 

6.76 

5.56 

6,76 

9,77 _ 

5.5<l_ 

6.76 

5,56 

6.76 

9,78 _ 


IB»32t n 

6.76 

7.96 

6.76 

7.96 

1 1.40 

6,76 

7.96 

6,76 

7.96 

11,40 


18.48. n 

7.96 . 

9. 16 

7,96 

9.16 

12,28 

7.96 

9.16 

_ 7.96 

9. 16 

12.29 


iB«64» 1 ) 

9.17 

10.80 

9. 16 

10.80 

13.21 

9.17 

10.80 

9. 17 

10.80 

13.21 


f DU.4.4) 

4,47 


4.4? 

5.66 


4,82 


4,4 7 

_ 5 , 6A 



{DU,8,4) 

5.09 

6.29 

5,09 

6.29 

9.31 

5,09 

6,30 

5,09 

6.29 

9.32 


IDU. 16.41 

6,30 

7.50 

6. 30 

7. 50 

10,50 

6.30 

7,50 

6.30 

7.50 

10.51 


<0U«32.4) 

8.70 

9.90 

8.70 

9.90 

12.90 

8.70 

9.90 

8,70 

9.90 

12.90 


10U.48.4I 

1 1 . 10 

i2. 30 

1 1. 10 

12. 30 

1 5. 32 

n . 10 

12^30 

11.10 

12.30 

15.32 


fOUf64t4) 

13.50 

i4.70 

13.50 

14.70 

17,58 

13.50 

14.70 

13.50 

14.70 

17,58 


10.4.4) 

4,21 


4.20 

5,40 


_ 4,82 


4.22 

5. 40 



10.8.4) 

5.07 

6.27 

5.07 

6.27 

9,28 

5.07 

6.27 

5.07 

6.27 

9.29 


10. 16.4) 

6.30 

_ 7. 50 

6.30 

7.50 

10.50 

6 . 30 

7.50 

6.30 

7.50 

10.51 


10.32.4) 

8.70 

9.90 

8. 70 

9.90 

14,28 

8.70 

9.90 

8.70 

9.90 

14.28 


I0.4B.4) 

H,iO 

12.30 

1 1. 10 

1 2.30 

15.32 

11 . iO 

_ 12.30 

U. iO 

12-SO 

15. 3i 
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13.50 

15.01 
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15.60 

17.52 
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15.00 

13.50 

15.60 
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IBU, 1.8) 
IBU.8.a> 

4.2i 

4.36 

5.57 

4,20 

4.36 

5.40 

5.56 

8.58 

4.82 

4.82 

5.57 

4.22 

4,36 

5.40 

5,56 

8.59 


(BU. 16,8) 

4.96 

6. 16 

4.96 

6.16 

9. 18 

4.96 

6,17 

4.96 

6. 16 

9. 18 


<8U.32.8) 

6,16 

7.36 

6. 16 

7.36 

10.37 

6. 16 

7.36 

6. i6 

7.36 

10.37 


<By#48#8) 

7.36 

8.56 

7.36 

8.56 

11.56 

7.36 

8.56 

7.36 

8.56 

11. 56 


' <BU.64.8) 

9,00 

10,20 

9.00 

9.76 

12.60 

9.00 

10.20 

9.00 

9.Jt6 

12.60 


,<B, 1, 1) 

4.21 


4.20 

5.40 


4.82 


4.22 

5.40 



<B#8. 1) 

^.4.96 

6.16 

4.,J>6 


9. 18 

4.96 

6,J7 

4.96 . 

6. 16 

9. 18 


(B, 16, 1 ) 

5,56 

6.76 

5.56 

6.76 

9,77 

5.56 

6.76 

5.56 

6.76 

9.78 


4B.32. 1) 

6.76 

7,96 

6.76 

7.96 

1 1.40 

6.76 

7.96 

6.76 

7,96 

1 1,40 


f B,48t 1 ) 

7.96 

9. 16 

7.96 

9.16 

12.16 

7.96 

9. 16 

7.96 

9. 16 

)a.i6 



IB.64. I) 5^^ 10.36 _9^Q 10.80 13.27 

<0Ut4.4) 4-47 4.47 5.66 4.82 4.47 5.66 


«DU.8.4> 5^09 6.Z2 a. 09 6.^.9 9.A1 SL.iJ9 if.JO 5^A9. 6.29 9.32 


tou, 16,4) 

6.30 

7.50 

6.30 

7.50 

10.50 

6,30 

7.50 

6.30 

7.50 

10.51 


IDU. 32. 4) 

8.70 

9.90 

8,70 

9,90 

12,90 

8.70 

9.90 

8.70 

9.90 

12.90 


IDU, 48, 4) 

1 1. 10 

12.30 

1 1, 10 

12,30 

15.29 

M.IO 

12.30 

11.10 

12.30 

15.29 


IOU.64.41 

13.80 

*0 M 

13,80 

14.70 

17.40 

13,80 

*0 1 * 

13.80 

14.70 

17.40 


10,4,4) 

4.21 


4.20 

5.40 


4.82 


4,22 

5.40 



4D.8.4) 

5.07 

6.27 

5.07 

6.27 

9.28 

5.07 

6.27 

5.07 

6.27 

9.29 


lOt 16,4) 

6.30 

7.50 

6.30 

7.50 

10.50 

6.30 

7.50 

6,30 

7.50 

10.51 


<D,32.4) 

8.70 

9,90 

8.70 

9.90 

14.79 

8,70 

9.90 

8.70 

9.90 

14.79 


ID, 48, 41 

n. 10 

12.30 

1 1* 10 

12.30 

15,30 

11 . 10 

12.30 

11,10 

12.30 

15.30 


10.64.4) 

13.80 

14.70 

13.80 

16.19 

1 7,41 

13.80 

14.70 

13.80 

16- 19 

17.41 
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EX rtRNL 

I-BOX 

INIERNL 

INTERNE 

EXTERNL 
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I-BOX 

INTERNE 

INTERNE 


OPERAND 

WB XQVR 

OPERAND 

OPERAND 

WB XOVR 

OPERAND 

WB XQVR 

OPERAND 

UPEKAND 

WB XQVR 

iBU» i ,8) 

f .20 


3 0. 88 

7.2.3 


7,22 


11,48 

7^81 . 


4BU,8*0J 

/.20 

15.05 

10.88 

7.23 

13.86 

7.22 

1 5.06 

11.48 

7.83 

14,46 

4BU, 16i«) 

6,62 

15.65 

1 1 , 48 

7.83 

14.46 

7,80 

rj.fe? 

12,09 

7,83 

15,06 

<8U,32t6} 

7.82 

16.86 

12.69 

9.02 

15.67 

7.82 

16.87 

13.30 

9.02 

16.27 



9.0 1 

18.06 

Ji,90 

10,2 1 

16,87 

9,01 

18,07 

14.5 1 

10.22 

17.47 

IBU,64,8I 

9.60 

18.66 

14. 51 

1 1.40 

18.07 

9.62 

18.68 

15.11 

11.40 

18.68 

(B. It n 

7.20 


10.88 

J,21. _ 


7,22 


1 1,48 

/,_81 


i6«8« n 

6.62 

15.65 

M.48 

7.83 

14.46 

r.ao 

15.67 

12.09 

7.83 

15.06 

1 16* 1 1 

7.22 

16.26 

12.09 

8,42 

15,06 

7.22 

16,27 

12,69 

8.4 3 

15.66 

IB, 32# n 

8.4t 

1 7.46 

13-30 

9.6 1 

16.27 

8.42 

1 r.48 

13.90 

9.62 

16.87 

iBikitj) 

9t6Q 

2 3,48 

14, 5 1 

10.80 

17,48 

9,61 

2 3,50 

15, 11 

10,81 

18,07 

I6t64» il 

10.80 

25.89 

15.72 

12.00 

18.68 

10.80 

25.91 

16. 32 

12.00 

19.28 

lOU.4.4i 

7.20 


10.88 

2-2JL 


7.22_ 



7.8 3 


IOU,8i4 ) 

6.62 

15.65 

t 1.46 

7.8 3 

14.46 

/.0O 

15.67 

12.09 

7,83 

15.06 

4DU* l6i4J 

7,82 

16.86 

12.69 

9»D2 

15,67 

7.82 

16.87 

13.30 

9,03 

16.2? 

IDU,i2i4) 

10.20 

19.27 

15. 1 1 

1 1.40 

18.07 

10.20 

19.28 

15.72 

11.40 

18.68 

1 DU , 48*41 

12.60 

21.67 

17,53 

13,80 

20,49 

12,60 

2 1 ,69 

18.13 

13,80 

21.08 

iDU,64,4I 

14.40 

23.48 

19. 34 

16.20 

22.89 

14-40 

2 3.50 

19.94 

16.20 

23.50 

iai_4_,4i . 

7 


10. 86 

„ 7.23 


Z,2Z 


41.48 

7,83 


! I) t 8 , 4 I 

6.62 

15.66 

1 1.48 

7.83 

14.46 

7.80 

15.67 
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*01* 

«0 3» 

*01* 

*01* 

*0 1* 

*0 1* 


{B. ti H 

13.20 


13,20 

15,60 


13,20 


13.20 

15.60 



iBydf n 

13,20 

14,41 

13,20 

15,60 

18,60 

13,20 

)4.4I 

13.20 

15.60 

18,61 


tB.l6.il 

13,20 

14,41 

13, 20 

15,61 

_ 

13,20 

)4.4) 

_■ 13.,2a 

35,60 

18,60 


|Bt32, n 

13.20 

)4.4I 

13,20 

15,60 

18.60 

13,20 

14.41 

13.20 

15,60 

16.6I 


tB.4B.I) 

13.20 

14.41 

13,20 

15,61 

18,61 

13,20 

14,41 

13.20 

15,60 

18,60 


{af64« u 

»0 I * 

1* 

»01» 

»0 I* 

©0 1* 

»0 3» 

*01* 

*01* 

*01* 

*01* 


iou.4,41 

19,81 


3 9, 81 

22,21 


19.81 


19,81 

22,21 



IOU,8,4l 

19,81 

21,01 

19,81 

22,21 

25.21 

19.81 

2 1.01 

19,81 

22,21 

25.21 


lOU* 16.41 

19.81 

21.01 

19,81 

22,21 

25,21 

. 19,81 

2 1,01 

19,81 

22,2 1 

25.21 


1 DU, 32f 4 1 

19,81 

21.01 

19,81 

22.2 1 

25,2! 

19,81 

21,01 

19,8 1 

22.2! 

25.21 


IOU«4a.4} 

19,81 

21,01 

3 9,81 

22,21 

25,21 

19.8) 

^1,JI1 

19,81 

22,21 

25,21 


{0Ut64,4) 

24.61 

25.81 

24,61 

2?. 01 

30.01 

24,60 

25,81 

24,61 

27,01 

30,01 


tO.4,41 

19.81 


19,81 

22.2 1 


19,81 


19,81 

22,21 



I0t3,4l 

19,31 

23,01 

19.8! 

22,20 

25,20 

19,81 

2 1,01 

19,81 

22.21 

25.20 


to, I6«4I 

19.81 

21,01 

19.81 

22,2 1 

25.21 

19,81 

2 1,01 

19.81 

22,21 

25,21 


ID,32,4I 

19.81 

21,01 

19,81 

22.2 1 

25.21 

19.81 

2 1.01 

19.81 

22.21 

25.21 


(0.48.41 

19,81 

21.01 

19,81 

22.20 

25.20 

19,81 

21.01 

19.81 

22,21 

25.21 


ID»64f4l 

24.6) 

25,81 

24,61 

2T.0I 

30,01 

24*61 

25,81 

24.61 

27,01 

30.01 


INVERT SIGN OF 

INSTRUCTION 











IBU, 1,81 

13,20 


13,20 

15.60 


13,20 


33.20 

15.60 



IBU.a.BI 

13.20 

14.41 

13,20 

15,60 

18,60 

13.20 

14.41 

13.20 

15.60 

18.61 


IBU, 16,81 

13,20 

14,41 

13.20 

15,61 

18,61 

13,20 

14,43 

13.20 

15.60 

18.60 


IBU. 32.81 

13.20 

14.41 

13,20 

I5,6Q 

18.60 

1 3.ao_ 

14.4 1 

1 3^20 

15*60 _ 

ia.6i 


IBUt48,8l 

13.20 

14,41 

33.20 

15.61 

18,60 

13.20 

14,41 

13.20 

)5.60 

)8.60 


IBU, 64. 8) 

»0I* 

*0I» 

*0 l« 

*0 

»0I* 

»0 1» 

*01* 

*01* 

»0)o 

»0 )» 


(B« It n 

13,20 


13.20 

15.61 


13,20 


13.20 

15.60 



(B.8. n 

13.20 

14.43 

13.20 

15.60 

18.60 

13.20 

14,41 

13.20 

15.60 

18.63 


{Bt 16.11 

13,20 

14 . 4 ) 

13.20 

15,61 

18,61 

13.20 

14,41 

13.20 

15.60 

18.60 


IB,32, 1 ) 

13.20 

) 4 . 4 ) 

_13,20 

15.6 1 

18,60 

13.20 

14,41 

13,2Q 

15.60 

18.61 


I&t46f i 1 

13.20 

14.41 

13.20 

15.61 

18.60 

13,20 

14.41 

13.20 

15,60 

18.60 


tB.64.n 

*01» 

jloi* 

»0I« 

«0 1* 

•OM 


*0 3* 

*01* 

*0 1* 

*0 I « 


IDU,4f4} 

19,81 


19,81 

22.2) 




19.81 


19.81 

22.21 



IDU.8.41 

19,81 

21,01 

19,81 

22.2) 

25,21 

19,83 

21.01 

19.81 

22.21 



f DU, 16,41 

19,81 

21,01 

)9.8| 

22.2) 

25,21 

19,61 

21.01 

19.81 

22.21 



25.21 


IDU,32,4I 

19,81 

21,01 

)9.8) 

22-20 

25,20 

19,81 

2 3,01 

19,81 

22.2 1 

25^,20 


I0U,48.4) 

19.81 

2 ).0I 

19.81 

22.20 

25,20 

19.81 

21.01 

19.8 1 

22,21 

25.21 


(0U.64t4) 

24,60 

25.8) 

24.61 

_ 2I,0i_ 

30.01 

24.61 

25.81 

24.61 

27,01 

30.01 


(0,4,4) 

19,81 


19.81 

22,21 


19 . 8 ! 


19.81 

22,21 



ID. 8. 4) 

19,81 

21.01 

19,81 

22.2 1 

25.21 

J9,81 

21.03 

19.8 1 

22.21 

25.21 


ID, 16,41 

19.81 

21.01 

39,83 

22,2 1 

25.21 

19,81 

21.01 

)9.8 ) 

22,21 

25.21 


10,52,4) 

19.81 

21,01 

19,31 

22,21 

25.23 

19.81 

2 1.01 

19.8) 

22,21 

25.21 


10,48,41 

19.81 

2 ).0) 

19,81 

22,2 1 

25,21 

19.81 

21,01 

19.81 

22,21 

25.21 


10,64,41 

24,61 

25.8) 

24.61 

27.03 

30.01 

24,61 

25.81 

24.61 

27.0 1 

30.01 




JiEL_ JMlRliCI IQN -- LMS_ filR«AaalNa HIRECL ADDRESSING DEE SEX - Q- INSIRDtl lOW A-I EULE-MQRB AQOSESS- _ 


NO INDEXING INDEXING 

EXTeTnl ex TeRNL ~^T-80X interne interne ex rERNE EXTERNE I-BOX INTERNr INf EWE 

OPER AND WB X QVR OPERAND OPERAN D MB_XOV,R OPER AND MB X OVR O PER AND O P ER A ND WB XOVR 


IBU. I.8> I 3.20 13.20 15.60 13.20 13.20 15.60 


(BU* 16*8) 

13.20 

13.20 

13.20 

1 3.20 

14.4 1 
14.41 

14.41 

13.20 

13.20 

15.60 
J5*^6 ! 
15.6) 
15.60 

18.60 

J8.60 

18.60 
.. J 8.6 i . 

»Q 1 

13.20 

13.20 

14.41 

14.A1 

13.20 

13.20 

15.60 

)5.60 

18*60 

18.61 

18.60 

I8Ut32,8) 

(BUfiiejai 

13.20 

13.20 

)3.20 

]_i*20 

14.41 

14.iil 

13.20 

lixtlQ 

15.60 

15*60 

(80.64. 8) 

IB. 1. It 

13.20 

itQ\» 

»0) « 
13.20 

&0 

)5.60 

«0 1» 
13.20 

»0 1» 

»0U 

13*20 

»0 U 
15.60 


<B»d» n 

13.20 

14.41 

13.20 

)5.6) 

18.60 

13.20 

14.4) 

13.20 

15.60 

18.60 

1 B^ J 6, 1 i 

13*20 

14.4) 


15.60 

18.6) 

13.20 

. i4.41_ 



I 5 * 6D _ 

ia.4fl 

(B.32. 1) 

13.20 

14.4) 

13.20 

15.61 

18.60 

13.20 

)4.4) 

13.20 

15.60 

18.60 

IB. 48. ) ) 

13.20 

14.4) 

13.20 

15.60 

18.60 

13.20 

)4.4) 

13.20_ 

_ 15.60 _ 

18*60 

(B»64« 1 } 

»0 


«0) « 

oQI* 

*0 I* 

«0 1 » 

*0 

«0 U 

^^0 1 » 

»0 

{OU.4.4) 

)9.8) 


19.81 

22.21 


19.8) 


19.81 

22.20 


IDUf 8«4) 

19.81 

21.01 

19.8) 

22.20 

25.20 

19.8) 

21.01 

19.81 

22.21 

25.20 

(DU. )6«4) 

)9.6I 

21.0) 

I9*ai 

22^2Q_ 

25.20 

19.81 

_ 21.0 J 

__ i9*aj 

22 .2J 

25*21 

IDU,32t4) 

I 9 . 8 ) 

2U0i 

19.81 

22.2 1 

25.21 

19.8) 

21.0) 

19.81 

22.2 1 

25.21 

JJJUxMj 41 

iJ9^M 

21. QJ 


_ 22*21 

25*21 

i9.ai . 

_21*01 _ 



25*21 

I0U,64.4) 

24.6) 

25.8) 

24.61 

27.0) 

30.01 

24.60 

25.81 

24.6) 

27.0) 

30.01 

ID. 4. 4) 

19.81 


19.8) 

22.2 ) 


19.81 


19.8 1 

22.20 


10*8.4) 

19.8 j 

21.01 

19.81 

22.20 

25.20 

19.8) 

2). 01 

19.8 1 

22.21 

25.20 

_ t l _ 

I9.ai 

2i*0J 

19^81 „ 

22.2 L 

25.21 

19..81 . 

ZJ*Qi - 

11*8 L 

22* ^l _ 

2 a* 2! 

IDf 32*41 

19.81 

2).0) 

]9.81 

22.2 1 

25.2 1 

19.8) 

21.0) 

19.8 1 

22.21 

25.2) 

lDr48j4J 

)9.8) 

ai*0L 

19.8) 

_22,2J 

25.2 1 

19* ai 

2 1*0 1 _ 

J 9,a i 

22*21 

25*21 

ID. 64, 4) 

2 4.60 

25.8) 

24.6) 

27.0 ) 

30.01 

24.61 

25.8) 

24.6 1 

27.01 

30.01 

INVERT SIGN Of 

INSTRUCTION 









I BUf T7b ) 

1 3.20 

" 

13.20 

15.6 1 


V 3 . 2 O 

' 

13.20 

15.60 



13*20 

14*4 1 „ 

^11*2Q _ 

15.60 

18,60 

13.20 

14.41 

13.20 

l5*aQ 

18. 60 

IBU» 16,8) 

1 3.20 

14.41 

13.20 

15.6 ! 

18.60 

13.20 

14.4 1 

13.20 

15.60 

18.60 

IBU. 32.0) 

1 3.20 

14.41 

13.20 

15.60 

18.60 

1 5.20 

14.41 

13,20 

1 ^ ^ 50 

18.61 

4BU.48.8) 

13.20 

14.4) 

13.20 

15.60 

18.60 

13.20 

14.4) 

13.20 

15.60 

18.60 

IBUi64,8J 

1? 

* 0 1 « 

*0 1 * 

?0I» 


i^O li» 

ttQ U 

*Q 


»»Q1« 

IB. 1. n 

1 3.20 


1 3. 20 

15.60 


13.20 


13.20 

15.60 


iBta^n 

)3.20 

14.41 

J3._20_ 

15.60 

18.6) 

13.20 

14,41 

)3*2Q 

15^60 

ja*6i 

IB. 16, ) ) 

13.20 

14.41 

13.20 

15.60 

18. 6i 

iLao 

14.4) 

13.20 

15.60 

18*60 

IB. 32. ) } 

1 3.20 

14.4 ) 

13.20 

15.6 1 

18.60 

13.20 

14.4 1 

13.20 

15.60 

)8.6l 

(B,48, 1 ) 

13.20 

14.4 1 

13.20 

15.61 

18.60 

13.20 

14.4) 

)3.20 

15.60 

18.60 

(B.64. n 

»0 

*0 1 » 

*0 1 » 

ttO)» 

<»Q)« 

ttO 1* 

*0 1 » 

«0 )» 

«0 1* 

«QI« 

IDU.4.4) 

19.81 


19.8) 

22.2) 


19.8) 


19.8 1 

22.2) 


IDU.B.4) 

19.81 

2). 01 

19.8) 

22.2 ) 

25.2) 

19.81 

21.01 

19,8 1 

22*21 

25*21 

(DU, 16,4) 

19.81 

2 1.01 

)9.8) 

22;2i 

25.2) 

19.8) 

2 1.0) 

19.8 1 

22.2 1 

25.21 

(DU. 32.4) 

19.8 1 

21.01 

19.8) 

22.2 1 

25.2 ) 

) 9 . 81 

2 1.01 

19.8 1 

22.21 

25.21 

f DU, 48. 4) 

19.8) 

21.01 

19.81 

22.2 ) 

25.2 1 

19.81 

21.0) 

19.8! 

22.21 

25.2) 

100,^64, 4) 

24.6) 

25.81 

24.6) 

27.01 

30.0) 

24.61 

25.81 

24.6) 

2 ?. 01 

30.0) 

10,4.4) 

19.81 


19.81 

22.2 i 


19.8 j 


)9.8) 

22.21 


ID. 8,4) 

19.81 

2 UO) 

19.8) 

22.2 1 

25.2 1 

19.81 

21.0) 

19.8 ) 

ll-'i 1 ^ 

25.21 

ID, 16,4) 

19.81 

21.0) 

19.81 

22.2 ) 

25.2) 

i 9 . 8 1 

2 i.b i 

)9.8 1 

22.21 

25.28 

ID. 32. 4) 

19.81 

21.01 

19.8) 

22.2 1 

25.21 

19.81 

21.0) 

19.6) 

22.21 

25.21 

10,48,4) 

19.81 

21.01 

19.8) 

22.21 

25.21 

19.8) 

2 1.01 

19.8 1 

22.2 1 

25.21 

ID.64.4) 

24.60 

25.81 

24.6) 

27.0) 

30.0) 

24.61 

25.81 

24.60 

27.0) 

30.01 
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QEEStI _0_ 


^ ADORE SS 




NO 

INDEXING 





INDEXING 




EXTERNL 

EXTERNt 

l-BOX 

INTERNE 

IN'iERNL 

EXTERNL 

EXTERNL 

I-BOX 

INTERNE 

INTERNE 


OPERAND 

WB XOVR 

OPERAND 

OPERAND 

W8 XOVR 

OPERAND 

W6 XOVR 

OPERAND 

OPERAND 

XOVR 

iBu, i »a} 

?.20 


10.08 

7.23 


7.22 


1 1.48 

7.83 



?.20 

15.05 

10.88 

7.23 

13.86 

7.22 

15.06 

1 1.48 

7.83 

14.46 

IBUt I6j|8) 

6.62 

!5«66 

n.48 

. - 7,83 

_ 14.46 

7.80 

.15,67 . 

32.09 

7*83 

15,06 

tBU,32#8) 

7.82 

16.86 

12.69 

9.02 

15.67 

7.82 

16.87 

13.30 

9.03 

16.27 

1 BU.48«8I 

9.01 

18.06 

J3,M_._ 

10.2 1 

16.87 . 

9*^QL- 

_ 1.8^1. 

.. _14_*.5_Q_ 

10.22 

. 17.47 

1 BU,64f 81 

9.60 

18.66 

14.51 

1 1.40 

18.07 

9.61 

18.68 

15. 1 1 

11.40 

18,68 

(B. 1. !) 

7.20 


10.88 

7.23 


7.22 


11*48 

7*83 


IB»8» 1 } 

6.62 

15.65 

) 1.48 

7,83 

14.46 

7,80 

15.67 

12.09 

7.83 

15.06 

i6« 1 } 

7.22 

16.26 


^_^aAi42 - 

- 15.06 

.... ^*22 

16.27 

12.69 

8.43 

15.66 

IBf 52f } ) 

8.41 

17.46 

13.30 

9.6 1 

16.27 

8.4^ 

17.47 

13.90 

9.62 

16.87 

1 B*48. n 

9.60 

ia*66 

14.51 

IQ *80 

1 7.48 

...... ..^..„.....^4i 

18.68 . 

_ J5*iL 

10.81 _ 

18.07 

4 5.6A> 1 ) 

10.80 

19.^7 

15.72 

12.00 

18.63 

10.80 

19.88 

16.32 

12.00 

19.28 

« DU.4,4S 

7.20 

iQ,a8__ 

7*23 


■uA. . 


U*48 

7*83 


IDU*8t4 } 

6.62 

15.66 

1 1.48 

7.83 

14.46 

: 7.80 

15.67 

12.09 

7.83 

15.06 

1 OU » \txkl 

7. 82 

16,46 

12.69 

9.02 

_ J5^4I_ 


. L4^iLL_ 

J_3. 3IL_ _ 

j9*,Q3 

16-27 

100,32,1*1 

10.20 

19.27 

15. 1 1 

11.40 

16. 0? 

„ 

/10,?20 

19.28 

15.71 

11.40 

18.68 

1DU^48*41 

«OUf 64,4) 

12^40 

21t6L 

17.53 

13.80 

20.49 

/ 12.60 

21.69 

18, 13 

13.80 

21.08 _ _ 

14.40 

23.48 

19.34 

16.20 

22.89 

i 14.40 

23.50 

19.94 

16.20 

23.50 

10.4.4) 

7.20 


10.88 

7.23 


!:..7..22 


11.48 

7.83 


ID, 8, 4) 

6-62 

15.65 

1 1.48 

7.83 

44*46 

7.80 

15.67 

12.09 

7.83 

15.06 

ID. !6,4) 

7.82 

16.86 

12^69 

9.02 

15.6? 

7.82 _ 

16.87 

13.30 

9.03 

16.27 „ 

10,32,41 

10.20 

19-27 

15. i ) 

1 1.40 

18. of 

10.20 

19.28 

15.72 

1 1 . 40 

16.68 

XD#4Btki 

12^60 _ 

2U6Z _ 

11,53 

13.80 

__2Q. 4^ 

i2*tM 

^i*.49 ^ 


lum 

21.08 

10,64,4) 

15.00 

24.09 

19.94 

16.20 

22.89 

/ 

15.00 

24. ID 

20.55 

16.20 

23.50 

INVeRT SIGN Of 

INSTRUCTION 









|BU,r,8) 

1.20 


“10.88^" 

r.23 


”7722 


1 1.48 

7.83 


IBU.8.8) 

7.20 

15.05 

10.88 

7*21 

_j3.aQ _ 

7.22 

15.06 


^ z^a3 

14.46 

< 80,16.81 

6.62 

15.65 

1 1.48 

7.83 

14.46 

7.80 

15.67 

12.09 

7.83 

15.06 

<80.32.81 

7.82 

16.86 

12.69 

9.02 

15.67 

7,82 

16,87 

13.311 

.9*02 

16,27 . 

180,48,81 

9.01 

18.06 

13.90 

10.2 1 

16.87 

9.01 

18.07 

14.50 

10.22 

17.47 

i8U.64.8t 

9.60 

18.66 


1 1.40 

18.07. 

9.61 _ 

__18*l68.„ 

i&nj_ 

in_4o 

_18^ 

IB, 1. U 

7.20 


10.88 

7.23 


7.22 


11.48 

7.83 


i B,8, n 

6.62 

15.65 

n.48 

7.83 

14.44 _ 

7.80 _ _ 

15.67 


7^ 

__ n.M 

IB, 16, 1 i 

7.22 

16.26 

12.09 

8.42 

15.06 

7.22 

16.27 

12.69 

8.43 

15.66 

18.32. 11 

0.i4l 

17.46 

13.30 

9.61 

16.27 

8,42 

1 7.47 

)3,9Q 

9.62 

16.87 

IB,48, n 

9 J 6 Q 

18.66 

14.51 

10.80 

17.48 

9.61 

18.68 

15, 1 1 

10.81 

18.07 

iBi64« 1 ) 
IDU,4,4j 

10.80 

19.87 

15. 72 

12.01 

J 8. 68_._.- 

10.80 

19.88 

16,32 

12,00 

19,28 

7.20 


10.88 

7.23 


7.22 


11.48 

7.83 


IDU.8.4) 

6.62 

15.66 

11.48 

_ 7,8i_ 

14.46 

7.80 

_15^ 87 _ 

.I2.Q9.„„ 

__ . 7.83 

15.06 

(DU, )6,4I 

7.82 

16.86 

12.69 

9.02 

15.67 

7.82 

16.87 

13.30 

9,03 

16.27 

(00,32,4) 

10.20 

19.27 

15. 1 1 

1 1.40 

18.07 

10.20 

19.28 

35.72 

11.40 

18.68 

100,48,4) 

12.60 

21.67 

17.53 

13.80 

20.49 

12.60 

2 1.69 

18.13 

13.80 

21.08 

IOU,64,4i 

14.40 

23.48 

19.34 

16.20 

22.89 

14.40 

23.50 

19.94 

16.20 

25.50 

10,4,4) 

7.20 


lO.S 

7.23 


7.22 


1 1.48 

7.83 


... iOt..Br.4J 

6.62 

15.65 

1 1.48 

7.83 

14*46 

7.80 

15.67 

12.09 

7., 8,3 

15.06 

40. 16.1* 1 

7*B2 

16.86 

12.69 

9.02 

15.67 

7.82 

16.87 

13.30 

9.03 

16.27 

10.32.41 

10.20 

19.27 

16. 1 1 

1 1.40 

18.07 

10.20 

19.28 

15.71 

11.40 

18.68 

(0,48,4) 

32.60 

21.6? 

17.53 

13.80 

20.49 

12.60 

2 1.69 

16.13 

13.80 

21.08 

(0.64.4) 

15.00 

24.09 

39.94 

16.20 

22.89 

15.00 

24. 10 

20.55 

16.20 

23.50 







DIRECT A DDRgSSI N G 


a 


INSTRUCTION AT -FUEL WORD flODRESS 


NO 

indexing 

INDEXING 

EXTERNL EXIERNL 

I-BOX INTERNL INTERNE 

EXTERNE EXTERNL I-BOX INTERNE INTERNE 


flPER. AN D_ WJB_XflV a OPERAND OPERAND WB XQVR OPERAND WB XOVR OPERAND OPERAND WB XQVR 


IB U t ItB) Ll20 10.88 7.23 L,22 11.48 7.83 



7.20 

15.05 

10.86 

7.23 

13.86 

7.22 

15.06 

1 1.46 

7.83 

14.46 


(BU«I6.8> 

6.62 

15.66 

I 1.48 

7.83 

14.46 « 

7.80 

1 S. 67 

12.09 

7.83 

1 S . 06 


(BU«32«8) 

7.82 

16.86 

12.69 

9.02 

15.67 

7.82 

16.87 

13.30 

9.03 

16.27 


_ _ IBU«48.8I 

9.01 

18.06 

13.90 

10.2 1 

16.87 

9.01 

18.07 

IU.50 

10.22 

1 7.U7 


iau»64,8l 

9.60 

18.66 

14.51 

1 1.40 

18.07 

9.61 

18.68 

15.1 1 

11.40 

18.68 


(B*I.n 

7.20 


10.88 

7.23 


7.22 


1 1.U8 

7.83 



iB«d9 ii 

6.62 

15.66 

1 1.48 

7.83 

14.46 

7.80 

15.66 

12.09 

7.83 

15.06 


iBi 16 a n 

7.22 

16.26 

12.09 

8-42 

1 5.06 

7.22 

16.27 

12.69 

H. U3 

IS. 66 


«B.32.lt 

8.41 

17.46 

13.30 

9.61 

16.27 

8.42 

1 7.47 

13.90 

9.62 

16.87 


IQ»48t 1 » 

9.60 

18.66 

14.51 

10.80 

17.48 

9.61 

1 8.68 

IS. 1 1 

10.81 

18.07 


(Bf64» n 

10.80 

19.87 

15.72 

12.00 

18.68 

10.80 

19.88 

16.32 

12.01 

19.28 1 


IDU.4.4) 

7.20 


10.88 

7.23 


7.22 


) 2.48 

7.83 



40Uf8«4} 

6.62 

15.66 

1 1*48 

7.83 

14.46 

7.80 

15.67 

12.09 

7.83 

15.06 


iOU, 16.41 

7.82 

16. 86 

12.69 

9.02 

15.67 

7.82 

16.87 

13.30 

9.03 

16.27 


lOU, 32.41 

10.20 

19.27 

15. n 

1 1.40 

18.07 

10.20 

19.28 

15.71 

11.40 

18.68 


lQy.48t4) 

12.60 

21.67 

17.53 

13.80 

20.49 

1 2.60 

21.69 

18. 1 3 

13.80 

2 1.08 


iOU,64.4i 

14.40 

23.48 

19.34 

16.20 

22.89 

14.40 

23.50 

19.94 

16.20 

23.50 


<0.4.41 

7.20 


10.88 

7t23 


7.22 


11.48 

7.83 



<0.8.41 

6.62 

15.65 

1 1.46 

7.83 

14.46 

7.80 

15.67 

12.09 

7.83 

15.06 


. 10.16.41 

7.82 

16.86 

12.69 

9.02 

15.67 

7.82 

16.87 

13.30 

9.02 

16.27 


10,32.41 

10.20 

19-27 

15. M 

1 1.40 

18.07 

10.20 

19.28 

15.71 

11.40 

18.68 



- i2..6(L , 

21*67 

17.53 

13.60 

20.49 

12.60 

2 1.69 

18. 1 3 

13.80 

21.08 


10.64.41 

15.00 

24.09 

19.94 

16.20 

22.89 

15.00 

24. 10 

20.55 

16.20 

23.50 


INVERT SIGN OF 

INSTRUCTION 











IBU. 1,81 

7.20 


10.86 

7.23 


7.22 


1).48 

7.83 



IBU.B.S) 

7.20 

15.05 

10.88 

7.23 

13.86 

7.22 

15.06 

I 1 .48 

7.83 

14. U6 


IBUf 16.8) 

6.62 

15.65 

1 1.48 

7.83 

14.46 

7.80 

15.67 

12.09 

7.83 

15.06 


160,32.8) 

7.82 

16.86 

12.69 

9.02 

15.67 

7.82 

16.87 

13.30 

9.03 

16.27 


<BU.48.8I 

9.01 

16.06 

13.90 

10.21 

16.87 

9.01 

18.07 

14.51 

10.22 

17.47 


IBU. 64. 81 

9.60 

18.66 

14.51 

11.40 

18.07 

9.61 

18.68 

IS. 1 1 

11.40 

18.68 


18,1,1) 

7.20 


10.88 

7.23 


7.22 


1 1.48 

7.83 



(B.8. n 

6.62 

15.65 

1 1.48 

7.83 

14.46 

7.80 

1 5.66 

12.09 

7.83 

15.06 


IB. )6. ) ) 

7.22 

16.26 

12.09 

8.42 

15.06 

7.22 

16.27 

12.69 

8.43 

15.66 


4B.32, ) ) 

8.41 

17.46 

13. 30 

9.6 1 

16.27 

8.42 

17.47 

13.90 

9.62 

16.87 


IB, 48, 1 ) 

9.60 

18.66 

14.51 

10.80 

17.47 

9.61 

18.68 

15. 1 1 

10.8 1 

18.07 


I&.64. ! 1 

10.80 

19.87 

15. 72 

12.00 

18.68 

10.80 

19.88 

16.32 

12.00 

19.28 


IOU.4.41 

7.20 


io;88 

7.23 


7.22 


1 1.48 

7.83 



IDU.B.4I 

6.62 

15.65 

1 1.48 

7.83 

14.46 

7.80 

15.67 

12.09 

7.83 

15.06 


lOU, )6,4I 

7.82 

16.86 

12.69 

9.02 

15.67 

7.82 

16.87 

13.30 

9.03 

16.27 


<00, 32,4) 

10.20 

19.27 

15. 1 1 

1 1.40 

18.07 

10.20 

19.28 

15.72 

n.40 

16.68 


400,46.4) 

12.60 

21.67 

17.53 

13.80 

20.49 

12.60 

21.69 

18. 1 3 

13.80 

21.08 


« DO.64,4) 

14.40 

23.48 

19.34 

16.21 

22.89 

14.40 

2 3.50 

19.94 

16.20 

23.50 


ID, '4, 4) 

7.20 


10.88 

7.23 


7.22 


1 1.48 

7.83 



(0,8,4) 

6.62 

15.65 

1 1.48 

7.83 

14.46 

7.80 

15.66 

12.09 

7.83 

15.06 


(0, 16,4) 

7.82 

16.86 

12.69 

9.02 

15.67 

7.82 

16.87 

13.30 

9.02 

16.27 


10,32,4) 

10.20 

19.27 

15. 1 1 

1 1.40 

18.07 

10.20 

19.28 

15.72 

11.40 

18.68 


10,48,4) 

12.60 

21.67 

1 7.53 

13.80 

20.49 

12.60 

2 1.69 

18. 13 

13.80 

21.08 


10.64,4) 

15.00 

24.09 

19.94 

16.20 

22.89 

15.00 

24.10 

20.55 

16.20 

23.50 
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. VLL IN STRUCT ION 

I 



_ F O RJlA„R 01N Q 

PIKECr ADDRESSING 

OFf ser 

0 INSTKUCnON AT 

EULL WORD 40UKESS 



NO 

INDEXING 





INDEXING 




feXTERNl 

fcXTERNL 

I-BOX 

INTERNE 

INTERNE 

EXTERNE 

EXTERNE 

l-BOX 

INTEHNL 

INTERNE 


OPERAND 

W8 XOVR 

OPERAND 

OPERAND 

WB XOVR 

OPERAND 

WB XOVR 

OPERAND 

OPERAND 

WB XOVR 

IBU# i.ai 

6<.62 


10.27 

7.23 


7.81 

1 

10.88 

7.83 


1 8Ut8,S> 

6.62 

14.45 

10.27 

7.23 

13.26 

7.80 

14.46 

10.88 

7.83 

13.86 

IBUt 16,81 

6.62 

14.45 

10.28 

7.23 

13.26 

7.57 

14.46 

10.88 

7.83 

13.86 

I8U, 32,83 

6.62 

14.45 

)0.2d 

7.23 

13.26 

7.57 

14.46 

10.88 

7.03 

83.86 

180,48,81 

6.62 

14.45 

80.28 

7.23 

13.26 

7.57 

14.46 

1Q^88_„ 

_7.13_ . 

. IImM. 

SBU,64,8) 

6.62 

14.45 

)0.26 

7.23 

1 3.26 

7.57 

14.46 

10.88 

7.03 

13.66 

18, 1, 31 

6.62 


10.27 

7.23 


7.80 


10.88 

7.83 


(B,8, U 

7.20 

15.05 

10.88 

7.23 

13.86 

7.22 

85.06 

11.48 

r.83 

14.46 

IB, 16, II 

6.89 

35.05 

10.80 

7.23 

13.86 

7.22 

15.06 

11.49 

7.8 3 

14.46 

18,32,11 

6.85 

15.05 

10.86 

7.23 

i 3.86 

7.22 

15.06 

8 1.49 

r.83 

84.46 

16,48, 1 1 

6.86 

15.05 

80.88 

_ _7.2 3 

8 3.86 

7.2iL-_ 

15.06 




14.46 

IB, 64, n 

6.82 

15.05 

10.68 

7.23 

13.86 

7.22 

15.06 

11.49 

7.83 

14.46 

100,4,41 

6.62 


10.27 

7.23 


7.80 


10.88 

7.83 


{ DU ,8,41 

6.62 

14.51 

10.34 

7.23 

83.51 

7.22 

14.52 

10.94 

7.83 

13.92 

IDU, 16,41 

6.63 

14.52 

10.34 . 

7.24 

13.32 

7.22 

14.53 

10.95 

7.83 

,.._13x92... 

100,32,41 

6.63 

14.52 

10.34 

7.24 

13.32 

7.22 

14.53 

10.94 

7.03 

13.93 

1 DU, 48x41 

6.63 

14.52 

10.34 

7x2 3 

13.32 

7x22 

14.53 

IQ, 9 4 _ 

7,83 

..,._.i3x.93 

(0U«64.>4> 

6.63 

14.52 

10.34 

7.24 

13.32 

7.22 

14.53 

10.94 

7.83 

13.93 

10,4,41 

6.62 


10.27 

7.23 


7.80 


10.88 

7.03 


10,8,41 

7.20 

85.05 

10.88 

7.23 

13.86 

7.22 

15.06 

1 ).48 

7.83 

14.46 

ID, 16,41 

6. ) 1 

15. 12 

J^0x94_ . 

7.30 

13.93 

7.22 

85. 13 

11,^5! 


_-...lii.,5i 

(0,32,41 

6. 12 

t5. 82 

10.94 

7. 30 

13.93 

7.22 

15. 13 

1 1.55 

7.84 

14.53 

10.48.4) 

6. 12 

15. 82 

10.94 

. 1_.3Q 

13.93 

7x22 

15xJ3 

11x5^ 

J,8k._ 

....JJt..53._,. 

10,64,41 

6.11 

23.48 

10.94 

7.30 

1 3.93 

7.22 

23.50 

18.55 

7.84 

14.53 

INV/ERI SIGN OF 

INSTRUCnON 









IBU, 1,8) 

6.62 


10.88 



7.80 


if. 48 

7.83 


IBU,8,8I 

6.62 

85.05 


7x51^ 

13,85 

7.81 

15*06 

11, 48 

. 7,81__ 

.__lkA45 

IBU, 16,81 

7.20 

85.05 

80.88 

7.23 

8 3.86 

7.22 

15.06 

11.48 

7.83 

14.46 

IBU. 32.8) 

7.22 

16.26 

12.09 

8.42 

15.06 

7.22 

16.27 

12,69 

8.43 

15.66 

IBU, 43, 81 

8.4) 

. U.46 

13. 30 

9.6 8 

16.27 

8.42 

17.47 

13.90 

9.62 

16.87 

IBU, 64, 81 

9.60 

38.66 

14.51 

10.80 

11x4 7 

9.68 

J8.68 _ 

15, 1 L 

_ JQ^j 

-J.8xQ7_,._.„._ 

IB, 1, U 

6.62 


1 U48 

7.83 


7.81 


12.09 

7.83 


IB. 8, 11 

7.20 

15.05 

10.88 

7.23 

13.86 

7.22 

15.06 

__ 11x 48 _ 

7x83 

__i4,45 

IB, 16, 1 1 

6.67 

15.58 

11. 41 

*7.75 

14.38 

7.73 

15.59 

12.0 1 

7.83 

14.99 

IB. 32. I) 

7.82 

86.86 

12.69 

9.02 

85.67 

7.82 

16.87 

13.29 

9.03 

16.27 

IB, 48, ) I 

9.0) 

18.06 

13.90 

10.2 1 

16.87 

9.01 

18.07 

14.50 

10.22 

17.47 

1 Bx64xi L 

10.20 

19.27 

15.18 

t 1.40 

10.07 

10.20 

19x28 

15. 7 1 

li.4Q_„ 

_18,68 

iDU,4,4i 

6.62 


10.88 

7.53 


^80 


il.48 

7.83 


(DU. 8. 41 

6.93 

15.95 

11.76 

8.83 

14. 76 

7.52 

15.96 

12. 39 

8,43. _ 



lOU, 16,4) 

8.05 

17.09 

12.93 

9.26 

15.90 

8.05 

17. 10 

1 L 5 3 

9.26 

16.50 

IDU,32,4) 

9.60 

18.66 

14.51 

10.80 

17.47 

9.61 

18.68 

15. 1 1 

10.81 

18.07 

I0U,48,4I 

12.01 

21.08 

16.92 

13.20 

19.88 

12.01 

2 1.08 

17.53 

83.20 

20.49 

IDU,64,4I 

14.41 

23.48 

19.34 

85.61 

22.29 

14.40 

,^ 2.3.50 ^ 

19.94 

15.61 

22.89 

10,4,4) 

ttO |» 


»0I* 

*0 1» 


«0 j * 



^0 1* 


10,8,4) 

7.20 

15.05 

10.88 

7.23 

13.86 

7x22 

15.06 

n , 4 8 __ 

7.83 

14.46 

10, 16,41 

6. 16 

15. 17 

1 1.00 

7.35 

13.97 

7.22 

15. 18 

] 1.60 

7.87 

14.58 

10,32,4) 

9.60 

18.66 

3 4.51 

10.80 

17.48 

9.61 

18.68 

15. 1 1 

10.81 

18,07 

ID. 48. 4) 

12.01 

21.08 

16.92 

13.20 

89.88 

12.01 

2 l.OB 

17.53 

13.20 

20.49 

(D,64.4 ) 

14.41 

15. 12 

19.34 

15.61 

22.29 

14.40 

15.13 

19.94 

15.6) 

.-_22..89„,_ ... 



VFL INSTRUCT |QM J< 


EQ RUARHIMGl iXLR£LL -ADDRiLSSJm 


_QEE:S£_r_ 




NO 

INDEXING 





INDEXING 




EXTERNl 

OPERAND 

EXTERNL 
WB XOVR 

I-BOX 

OPERAND 

INTERNE 

OPERAND 

INIERNL 
WB XOVR 

EXTERNL 

OPERAND 

EXTERNL 
WB XOVR 

I-BOX 

OPERAND 

INTERNE 

CPERAND 

INTERNE 

WB XOVR 

I BU» U8) 

4.21 


8.61 

4.80 


4.82 


4.22 

4.82 


lBU,8i8) 

4.21 

4.82 

3.61 

4.80 

7.83 

4.82 

4.82 

4.22 

4.82 

7.83 

IBU. 16*8} 

4.21 

5.41 

4.20 

5.40 

8.42 

4^ii2 

i*.42 

4.22 

5.40 

8.43 

«BU,32,8I 

5.40 

6. 60 

5.40 

6.60 

9.61 

5.40 

6.60 

5.40 

6.60 

9.62 

(BU,48,8J 

6.60 

7.80 

6.60 

7.80 

10.80 

6.60 

7,80 

6.60 

7. 80 

10.8 1 

iBU«64«8l 

7.20 

8.40 

7.20 

9.00 

12.00 

7.20 

8.40 

7.20 

9.00 

12.00 

<Bt 1 . t ) 

4.21 


3.6) 

4.80 


4.82 


4.22 

4.82 


(Bt8, n 

4.2) 

6.41 

,4.20 

5.40 

8.42 

4.82 

5.42 

4.22 

5.40 

8.43 

IBt I6t H 

4.80 

6.00 

4.80 

6.00 

9.02 

4.82 

6. 01 

4.80 

6.00 

9.03 

fB«52,n 

6.00 

7.20 

6.00 

r. 2 o 

10.21 

6.00 

7.20 

6,00 

7.20 

10.22 

IB.IlS. 1 1 

7.20 

8.40 

7.20 

8.40 

J 1.40 

7.20 

8.40 

7.20 

8.40 

11.40 

IB«64« i ) 

8.40 

9.60 

8. 40 

9.60 

12.60 

8.40 

9.60 

8.40 

9.60 

12.60 

I0U«4«4I 

4.2) 


3.6) 

4.80 


4.82 


4.22 

4.82 


C0U,8,4> 

4.22 

5.4! 

4.20 

5.40 

8.42 

4.82 

5.42 

4.22 

5.40 

8.43 

iDU,16t4) 

5.40 

6.60 

5.40 

6.60 

9.61 

5.40 

6.60 

5.40 

6.60 

9.62 

CDU.32f 4} 

7.80 

9.00 

7.80 

9.00 

12.00 

7.80 

9.00 

7.80 

9.00 

12.01 

IDU.48.4) 

10.20 

I 1.40 

10.20 

1 J.40 

14.40 

10.20 

1 1.40 

10.20 

n.40 

14.41 

<DU,64,4J 

)2.0i 

13.20 

12.01 

13.80 

16.80 

12.01 

1 3.20 

12.0 1 

13.80 

16.80 

10*4*4) 

4.21 


3.6! 

4.80 


4.82 


4.22 

4.82 


I0«8f4$ 

4.21 

5.4! 

4.20 

5.40 

8.42 

4.82 

5.42 

4.22 

5.40 

8.43 

ID. 16.4) 

5^40 _ . 


5.40 

6.60 

9.6) 

5.40 

6.60 

5.40 

6.60 

9.62 

10,32*4) 

7.80 

9.00 

7.80 

9.00 

12.01 

7.80 

9.00 

7.80 

9.00 

)2.0I 

10.48.4) 

10.20 

) 1.41 

10.20 

i 1.40 

14.40 

10.20 

1 1.40 

10.20 

1 1.40 

14.41 

10,64*41 

12.60 

6.01 

12.60 

13.80 

16.80 

12.60 

6.01 

12.60 

13.80 

16.80 

INVERT SIGN OF 

INSTRUCTION 










IBU* 1*81 

4.21 


4.20 

5.40 


4.82 


4.22 

5.40 


IByjL8i8l._ _ 

4.21 

4.82 

3.61 

4.8 1 

7.83 

4.82 

4.82 

4.22 

4.82 

7.83 

IBU* 16*8) 

4.2) 

4.82 

3.61 

4.80 

7.83 

4.82 

4.82 

4.22 

4.82 

7.83 

IBU*32*B) 

4.21 

4.82 

3.6) 

4.81 

7.83 

4.82 

4.82 

4.22 

4.82 

7.83 
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7.20 

8.40 

7.20 

8.40 

1 1.41 

7.20 

8.40 

7.20 

8.40 

n.4Q 

.1 DU, * 48? 4 1 

9 .60 

10.80 

^ 9 . M. _ 

IQ. 80 

13«80 

9.60 

10.80 

9.60 

10.80 

13.80 

1 DU , 64 , 4 1 

12.01 

13.20 

12. Oi 

13.20 

16.20 

12.01 

13.20 

12.01 

13.20 

16.20 

IDjl4i4I 

4.21 


_ 3.61 

4^22 


4.82 


4,22 

4.82 


CD, 8, 4 1 

4.21 

4.82 

3.61 

4.80 

?..83 

4.82 

4.82 

4.22 

4.82 

7.83 

10,16,41 

4.80 

6.0 1 

4.80 

„ ^6,0^ „ 

9jfi2 

4.82 

6.01 

4.80 

6.00 

9.03 

10,32,4 ? 

7.20 

8.40 

7.20 

8.40 

n . 4 1 

7.20 

8.40 

7.20 

8.40 

11.40 

IPt48,4) 

9.60 

10^80 

9.60 

10.80 

13.. 80 

9.60 

10.80 

9.60 

10.80 

13.80 

10,64,4 i 

i2.0i 

6.00 

12.00 

13.20 

16.20 

12.01 

6.01 

12.01 

13.20 

16.20 


INVERT SIGN OF I F 4 ST RUCT ION 


IBU, },BI 

1 BUs8,Bl 

IBU, 16,31 

1 BU. 32,B) 

4.21 

4.21 

4.2 ! 

4.21 

, . 4 3,82. 

4.32 

4.82 

3.61 

3.61 

3.6 1 
3.61 

4.22 
4,22„ 
4.8 1 
4.80 

7,23 

7.83 

7.83 

4.82 

4 .82 

4.82 
4.82 

-4.82. 

4.82 

4.82 

4.22 

4,22.^^ _ 

4.22 

4.22 

4.82 

. 

4.82 

4.82 

7.83 

7.83 

— 

IBU, 48,8) 

4.2 1 

4.82 

3.6 1 

4.80 

7.83 

4.82 

4.82 

4.22 

4.82 

7.83 


cau,64,a) 

4.21 

4.82 

6 1 

4.80 

7.85 

4.82 

4.82 

4.22 

4.82, 

7.83 


IB, i, 1) 

4.21 


3.6! 

4.22 


4.82 


4.22 

4.82 



iBrisH 

4.2 1 

4.82 

3.61 

4.8 1 

7.83 

4,82 

4,82 _ 

4,22 

.__4 ,82_ _ 

ZlLjBi 


( B, 16. 1 ) 

4.2) 

5.41 

4.20 

5.40 

8.42 

4.82 

5.42 

4.22 

5.40 

8.43 


48,32,11 

4.2 1 

5-4 1 

4.20 

5.40 

8.42 

4.82 

5.42 

4.22 

5.40 

8.43 


IB, 48, 1 ) 

4.2 1 

5.4 1 

4.20 

5.40 

8.42 

4.82 

5.42 

4.22 

5.40 

8.43 


IB, 64, 1 ) 

4.21 

5,41 

4,20 

5.40 

.8,42 

4,82 

5,42__ 

4.22 

5.40 

8.43 


(OU, 4,4 } 

4.21 


3.61 

4.22 


4.82 


4.22 

4.82 



IDU, 8,4 ) 

4,21 

4.82 

3.61 

4.8 1 

7.83 

4.82 

4,82 . . 

4,22 

iL,82_ _ 

Z_,lB3_._ „ 


1 DU , 1 6 , 4 } 

4.21 

4.82 

3.61 

4.81 

7.83 

4.82 

4.82 

4.22 

4.82 

7.83 


IDU, 32, 4 ) 

4.21 

4.82 

3.6 J 

4.8 1 

7.83 

... 4.. 82 

4.82 

4.22 

4.82 

7.83 


IDU, 48,4 ) 

4.2 1 

4.82 

3.61 

4.80 

7.83 

4.82 

4.82 

4.22 

4.82 

7.83 


(0Ut64,4) 

4.21 

4,82 

3.6 1 

4.81 

7,83 

4.82 

4.,.82___ 

4.22 

4.82 

7.83 


1 0 ,4 , 4 1 

4.2 1 


3.6 1 

4.22 


4.82 


4.22 

4.82 



I0s8f4) 

4.2 1 

4.82 

3.61 

4.81 

7.83 

4.82 

4.82 

4.22 

4.82 

7.83 


10,16,4) 

4.2 ! 

5.41 

4.20 

5.40 

8.42 

4.82 

5.42 

4.22 

5.40 

8.43 


10,32,4) 

4.21 

5.4 1 

4.20 

5.40 

8.42 

4.82 

5.42 

4.22 

5.40 

8.43 


10,48,4) 

4.21 

5.41 

4.20 

5.40 

8.42 

*4.82 

5.42 

4.22 

5.40 

8.43 


IQs_64|4) 

4,2 1 

13.20 

4.20 

5.40 

8.42 

'4-82_ 

1 3.20 

4.22 

_ J5,40 „ . 

8.43 





KM 


EDRwARDiNG 

DIRECT addressing 

OFFSET 

0 INSIRUCIlON AT 

EULL WORD ADDRESS 



NO 

INDEXING 





INDEXING 



- 

eXTERNL 

EXIERNL 

I-BOX 

INTERNE 

INTERNE 

EXTERNL 

EXTERNL 

I-BOX 

INI ERNL 

INTERNE 


_^_PPERAND _ 

MB XOVR 

OPERAND 

OPERAND 

WB XQVR 

OPERAND 

MB XQVR 

OPERAND 

OPERAND 

WB_.XQVR 

IBU, 1.3) 

4.21 


3.6 1 

4.22 


4.82 


4.22 

4.82 


i Bu.a,8) 

4.21 

4.82 

3*6 ! 

4.22 

7.23 

4.82 

4.82 

4.22 

4.82 

7.83 


4,21 

4*82 

i,6l 

4.8! 

7.83 

4.82 

4.82 

4.22 

4,82 

.7.83 

iBU,i2»3) 

4.80 

6.00 

4.80 

6.00 

9.02 

4.82 

6.0 1 

4.80 

6.00 

9.03 

^ 

a,QQ 

7*20 ^ 

6,oa_ 

7.20 

i0.21 

6.00 

^ 7.20 

6.00 

7,20 

10*22 

<BU, 64,81 

1.20 

8.40 

7.20 

8.4 0 

1 1.41 

7.20 

8.40 

7.20 

6.40 

) U4I 

48, ft n 

4.21 


3.6 1 

4.22 


4.82 


4.22 

4.82 


IB, a, 1 ) 

4.21 

4. 82 

3.6 1 

4.8 1 

7,83 

4.82 

4.82 

4.22 

4.82 

7.83 


k»2L 

5,4 1 

4.20. 

5* 4 0 

8.42 

4.82 

5.42 

4.22,^ 

5,.4Q - 

8,43-- 

IB, 32. n 

5.40 

6.60 

5.40 

6.60 

9.6) 

5.40 

6.60 

5.40 

6.60 

9.62 

. Jfl,4_a, 11 

6,60 

_ UbQ ^ 

6,60 

7,80 

10.80 ^ 

6,60 

7,80^ 

6,60 

7,80 

10,81 _ 

tB,64, n 

7.80 

9.00 

7.80 

9. 00 

12*01 

7.80 

9.00 

7.80 

9.00 

12.01 

IDU.4,4 ) 



3,6 t _ 

4.22 


4.82 


4.22 

4.82 


1 DU , 8 • 4 ) 

4.2 1 

4.82 

3.61 

4.80 

7.8 3 

4.82 

4.82 

4.22 

4.82 

7.83 

_ _ J6.4) 

4,80 

6,00 _ 

4.80 

6,00 

9,02 

4,82 

6.01 

4,80^ 

6.^00 - 

9,01 - - - 

4 DU, 32# 4 > 

7*20 

8.40 

7.20 

8.40 

) ).4l 

7.20 

8.40 

7.20 

8*40 

11*40 

_ JDyjiJ48t4i 

. ^ .^*60 

. 10,80 

_9,6Q 

_ 10. 80 

_ 13.80 

9, 60 „ 

10.80 

9.60 

10,80 

11,88- - . 

4DU,64,4» 

12.01 

13.20 

12*01 

13.20 

16*20 

12*0) 

13.20 

12.0 1 

13.20 

16.20 

.. 1 D . 4 . 4 ) 

4.21 


3.61 

4.22 


4.82 


4.22 

4.82 


40, 8, 4^ 

4.2 1 

4.82 

3.6 1 

4*80 

7*83 

4.82 

4.82 

4.22 

4.82 

7.83 

_lD3il6i4i 

.4,.aQ 

fc^oa 

4,80 

6,00 

. 9,02 

4.82 

6,0) 

- - u,aQ 

-6,00 

-9-,03 . 

40, 32,4) 

7.20 

8.40 

7.20 

8*40 

! 1*4) 

7.20 

8.40 

7.20 

8.40 

11*40 

4 0, 48,4 [ 

9,60^. 

10,80 

9, 60 

_ 1 0,80 

11,80 

9,60 

10.80 

9,60 

.10,80. 

. 11.80 - 

40,64,4) 

12.01 

6.0) 

12.01 

13.20 

16.20 

12.0) 

6.01 

12*0 1 

13.20 

16*20 

INVCRT SIGN OF 

INSTRUCr lOM 










IBU. 1.8) 

4.2 1 

■ 

3.6 1 

4.22 


4.82 


4.22 

4.82 

■ “ 

Fau.fl.ai 

4,2J 


1.41 

4,22 

7.23 

4.82 

4.82 

4,22 ^ 

-4,82 

-7,81 

IBU, 16, B) 

4.2! 

4.82 

3.6) 

4.81 

7.83 

4.82 

4.82 

4.22 

4.82 

7*83 

IBU, 32, 81 

4,2! 

4,82 

3.61 

4.8 1 

7.83 

4.82 

4.82 

4.22 

4.82 

7-83 

IBU, 48, 8) 

4.21 

4.82 

3.6! 

4.81 

7.83 

4.82 

4.82 

4.22 

4.82 

7.83 

IBU, 64,8) 

^.....4.21 

4.82 

3.6 1 

4.80 

7*83 

4,82 

4,82 

_ M,22 

- „4,82 

^ 7,81 

(B, U U 

4.21 


3.61 

4.22 


4.82 


4.22 

4.82 


_ Jli8fJJ _ ^ 

4,2 1 

4.82 

3,6 1 

4.81 

7.83 

4,82 

4 ,82 

4.22 

. k,82^- 

7.83 

IB, 16, n 

4.21 

^41 

4.20 

5.40 

8.42 

4 .82 

5.42 

4.22 

5.40 

8.43 

1 B. 32. 1 ) 

4.21 

5.41 

4.20 

5.40 

8.42 

4.82 

5.42 

4.22 

5.40 

8.43 

48,48, M 

4.2! 

5.41 

4.20 

5.40 

8.42 

4.82 

5.42 

4.22 

S.40 

8.43 

_^J8j64.,^|J,^ 

4.21 

5.41 

4-20 

5.40 

8,42 

^ 4,82 

5,42 

-4,22^ 

5,40 

8,83 

4DU,4,4) 

4.2 f 


3.61 

4.22 


4.82 


4.22 

4.82 


(DU,Bt4 ) 

4,21 

.__4,e2___ 

3.61 

4.8 1 

7.83 

4,82 

4,82 

4,22 

4,82 

7,83 

40U, 16,4) 

4.21 

4.82 

3.6i 

4*80 

7.83 

4.82 

4.82 

4.22 

4.82 

7.83 

1 DU. 32,4) 

4.2 1 

4-82 

3.6 1 

4.81 

7.83 

4-82 

4.82 

4.22 

4.82 

7.83 

|DU,48,4) 

4.21 

4.82 

3.61 

4.80 

7.83 

4.82 

4.82 

4.22 

4.82 

7.83 

40U,64,4) 

4.21 

4 .82_. _ 

3.6) 

4.81 

l.M 

4.82 

4.82 

4.22 

4.82 

_,L^83 

40,4,4) 

4.2! 


3.61 

4.22 


4.82 


4.22 

4.82 


10,8,4) 

4.2! 

4.82 

3.61 

4.8 1 

7.83 

4.82 

4,82 

4.22 

4.82 

7.83 

ID, 16,4) 

4.21 

5.4 1 

4.20 

5.40 

8.42 

4 . 82 

5.42 

4.22 

5.40 

8.43 

10,32,41 

4.2 1 

5.4 1 

4.20 

5.40 

8.42 

4 .82 

5.42 

4.22 

5.40 

8.43 

40,48,4) 

4.2 1 

5.4 1 

4.20 " 

5.40 

8.42 

4.82 

5.1j2 

4.22 

5.40 

8.43 

10,64,4 ) 

4.2 1 

13.20 

4.20 

5.40 

8.42 

4.82 

13.20 

4.22 

5*40 

8.43 


151 



152 


VFL INSTRUCTION Rfi FORWARDING DIRECT ADDRtSSlNG OFFSET _0 INSIRUCTIQN AT FULL iiOBO AOOB£SS„ 


NO INDEXING 


INDEXING 



tXTERNL 

exieftNL 

I-BOX 

I NTEftNL 

iNlPftNL 

EXTEftNL 

EX TERN L 

I-BOX" 

i NTEftNL 

INTERNE 


OP eft AND 

WB XOVR 

OPEftAND 

opt RAND _ 

WB xoyR_ 

OPEftAND ^ 

, WB xoyft 

_QPeKANO_ 

OPEft_AND___ 

... WB .XOVR 

i BU . i , 8 1 

4.21 


3.6! 

4.22 


4.82 


4.22 

4-82 


I8U,8,8J 

4.2 1 

4.82 

3.6 1 

4.22 

7.23 

4.82 

4.82 

4.22 

4.82 

7.83 

(8U,I6.B) 

4.21 

4.82 

3.6! 

4.80 

7.83 

4.82 

4.82 

4.22 

4.82 

...„_,._...7.,a3 _ . 

IBUf 32,8> 

4.80 

6.00 

4.80 

6.00 

9.02 

4.82 

6.0 1 

4.80 

6-00 

9.03 

iBM,48j,81 

6.00 

7*20 _ 

6,0Q 

7,20 

10«2) 

. 6,00 

T .20 

_ 6.00 

7,20 

-J.0 ,2.i _ .. 

iBU,64,8l 

?.20 

8.40 

7.20 

8.40 

i 1/40 

7.20 

8.40 

7.20 

8.40 

11.40 

( B , u n 

4.21 


3.6) 

4.22 


4.82 


4.22 

4.82 



4.21 

4.82 

3.6) 

4.80 

7.83 

4.82 

4.82 

4.22 

4.82 

T.8J 

18,16,11 

4.2 ) 

5.41 

4.20 

5.4Q 

8.42 

4,82 

5.42 

A*22 

5*40 

8.43 

18, 32 , \ } 

5.40 

6.60 

5.40 

6.60 

9.61 

5.40 

6.60 

5.40 

6.60 

9.62 

48,48,1) 

, 

T.ao. 

6.60 

_ 1*80 

10.80 

6*60 

7,80 

_ _6*60 

7*80. 

.„10,8! 

18,64, 1 ) 

7.80 

9.00 

7.80 

9.00 

12.01 

7.80 

9.00 

7.80 

9.00 

12.0! 

1 DU, 4. 4 1 

4.21 


3.6 1 

4.22 


4.82 


4.22 

4.82 


C0Ut8,4) 

4.21 

4.82 

3.6 1 

4.80 

7,83 

4.82 

4.82 

4.22 

4.82 

7.83 

1 DU, 16,4) 

4.80 

6.00 

4^80.„ 

6,00 

9*02 

4.82 

6,01 _ 

4*80 

6,m. 

9 *03... 

4DUt J2,4) 

7.20 

8.40 

7.20 

8.40 

1 I.R 1 

7.20 

8.40 

7.20 

8.40 

11.40 

IDU,48,4) 

9.60 

10.80 

9-6Q 

10.80 

13*80 

9.60 

10.80 

9,60. 

_ iQ^aa 

13.80 

4 DU #64, 4) 

12.01 

13.20 

12.01 

13.20 

16.20 

12.01 

1 3.20 

12.0 1 

13.20 

16.20 

CD# 4,45 

4.2) 


3.61 

4.22 


4.82 


4.22 

4.82 


4D,8,4) 

4.21 

4.82 

3.61 

4.8 1 

7.83 

4.82 

4.82 

4.22 

4.82 

7.83 

1 D.r i 6_,41 

4.80 

6.00 

4.80 


9,02 

4,82 

6,01 

4*88 

... 6*00 

........_9* 03. 

10, 32,41 

7.20 

8.40 

7.20 

8.40 

11.41 

7.20 

8.40 

7.20 

8.40 

1 1.40 

i 0,48,41 

9.60 

10*80 

9.60 

10,80 

J3,80 

9,60 

10.80 

9.60 

10.80 

....„.1.3*.80 

10,64,41 

12.0) 

6.00 

12.00 

1 3.20 

16.20 

12.01 

6.0 1 

12.0 1 

13.20 

16.20 

INVKRr SIGN Of 

INSTRUCTION 










iBU, 1,81 

4.2i^ 


3.61 

4.22 


4.82 


4.22 

4.82~" 



4.21 

4.82 

3-61 

4*22 

7,23 

4.e2„ 

4*82 

4*22.. 

4*82 

L#,a3 

CBU, 16,8) 

4.21 

4.82 

3.6) 

4.80 

7.83 

4.02 

4.82 

4.22 

4.82 

7.83 

IBU#32,8J 

4.21 

4.82 

3.6i 

4,80 

7.83 

4,82 

Ji,82 

4.22 

.4*82 

7.83 _ . . 

CBU, 48, 81 

4.21 

4.82 

3.61 

4-8 1 

7.83 

4.82 

4.82 

4.22 

4.82 

7.83 

I BU, 64, 8) 

4,21 

_ . 4* 82_ 

3*6! 

4*8 ) 

7*83 

4*82 

4,82 

4 ,_22_ . 

4 *82 „ 

7* 83 ...... - 

48, 1, n 

4.2) 


3.61 

4.22 


4.82 


4.22 

4.82 


< 8,8* 11 

4.21 

4.82 

3*6) 

4,61 

7.83 

4*82 

4*82 

4,22_. 

4,82 

._,....,7*.81...._.. 

18, )6, M 

4.21 

5.41 

4.20 

5.40 

8.42 

4.82 

5.42 

4.22 

5.40 

8.43 

18.32. I) 

4.21 

5.4) 

4.20 

5.40 

8.42 

4.82 

5.42 

4.22 

5.40 

8*43 

U.ca. 1 1 

4.2i 

5.4) 

4.20 

5.40 

0.42 

4.82 

5.42 

4.22 

5.40 

8.43 

IB.AUt 1 ) 

.4.# 21 

5.41 

4.20 

5.40 

8,42 

4.82 

5,42 

.. 4*22 

5*40.. 

8.43 

I0U,4,4| 

4.21 


^61 

4.22 


4.82 


4.22 

4.82 


4DUi8,41 

4.21 

4.82 

3.6) 

4.81 

7.83 

4.02 

4.82 

4,22__ 

A* 82 . 

7,83 

(DU, 16,4) 

4.2) 

4.82 

3.6) 

4.80 

7.83 

4.82 

4.82 

4.22 

4.82 

7.83 

(DU, 32. 41 

4.2) 

4.82 

3.6 1 

4.8 1 

7.83 

4.82 

4.82 

4.22 

4.82 

7.83 

4 0U,48,43 

4-21 

4.82 

3.6) 

4.81 

7.83 

4.82 

4.82 

4.22 

R.82 

7.83 

i 0Ug64,4| 

4.21 

4.82, ^ 

3.6) 

4.8 1 

7,83 

4.82 

A*82._. 

4.22 

4.82 

7^83 

10,4,4) 

4.21 


3.6 1 

4.22 


4.82 


4.22 

4.82 


Ip# 8, 4) 

4.21 

4.82 

3.61 

4.81 

7.83 

4.82 

4.82 

4,22._ 

.. 4.82 

7.83 

IP# 16,41 

4.21 

5.41 

4.20 

5.40 

8.42 

4.82 

5.42 

4.22 

5.40 

8.43 

CD, 32,4) 

4.2) 

5.4 1 

4.20 

5.40 

8.42 

4.82 

5.42 

4.22 

5.40 

8.43 

40,48,4 ) 

A. 21 

5.4! 

4.20 

5.40 

8.42 

4.82 

S.42 

4.22 

5.40 

8.43 

40,64,4 ) 

4.2 1 

13.20 

4,20_ _ 

5.40 

8,42 

4.82 

li.20 

4.22 

5.40 ... 

. ..8 -.4 3 
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NO 

INDEXING 
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FX TFRNL 

EX TERN L 

I-BQX 

INTERNL 

INTERNL 

EXTERNL 

EXTERNL 

I-BOX 

INTERNL 

INTERNL 



OPERAiNO. 

WB_ XOVR 

OPERAND 

OPERAND 

WB XOVR 

OPERAND 

WB XQVK 

OPERAND 

OPEKANU 

W8 XOVR 


<BU, 1 ,8) 

IQ.BO 


10.80 

12.* 0 1 


iSL.60 



1^.01 


PF 


10.80 

12.0 i 

10.80 

12.0 1 

lb. 00 

10.80 

12.0 1 

. 

10.80 

12.0 1 

15,00 

PF 

(Bu, i6ta). 

10, ao 

. 12,01 

iQ.ao 

12*01 

lb *00 

10*80 

12.01 

10.80 

12.0 1 

15.00 


(BU#32,8) 

10.80 

12.0 1 

10.80 

12.01 

15,00 

10.80 

12.0 1 

10.80 

12.00 

15.00 


(80,48,8). . 

10,80.. 

12, Ql 

10.8Q_ 

12.01 

15,01 

10.80 

12.0 1 

10.80 

12. QJ 

15.Q0 


( BU,64,a) 

11.40 

12.60 

1 l.MO 

12.60 

ib.61 

11.41 

12.60 

1 1.40 

12.60 

15.61 


(B, I ♦ n 

1 1.40 


1 l.ltO 

12.60 


11.4 1 


11.40 

12.60 


PF 

(B,8, n 

1 1.40 

12.60 

1 1.40 

12.60 

15.61 

11.40 

12.60 

n.40 

12.60 

15.61 


( B, 16, 1 ) 

11, 4 Q 

12, 6Q. . 

11,4Q „ 

12,60 

15*61 

11,40 

12.60 

li.4Q 

12.60 

1^.61 


CB,i2, ! ) 

1 i .40 

12.60 

1 ).40 

12.60 

15.61 

1 1.40 

12.60 

11.40 

12.60 

15.61 


(8,48, 1 ) 

1 1.40 

12,60 

11, 4a 

12,60 

i 5,6! 

11*41 

12,60 

iU4Q 

12.60 

li.6i 


(8.64,1) 

12.01 

13.20 

12.01 

13.20 

16.20 

12.01 

1 3.20 

12.00 

13.20 

16.20 



iNVtRT SIGN OF INSTRUCHON 


IBU , 1 , 8 ) 
C8U , 8 , 8 ) 
IBU . 16 , 8 ) 
( 8U , i . 2i8 ) 

10.80 

10.80 

10.60 

- . ia*,ao_ 

12.01 

1 2 . 0 1 
J2_*Qi _ 

10.80 

10*80 

10.80 

10.80 

12.0 1 
12.01 

12.0 J 

12.01 

15*00 

15.00 

15.00 

10.80 

10.80 

10.80 

10.80 

12 . 0 ! 
12.01 
_ 12.01 

10.80 

IQ.ao 

10.80 

12.0 1 
12.01 
12.0 1 
12.0 1 

15*00 
15.00 
_ I5.QQ 

PF 

PF 

IBU , 48 . 8 ) 

10.80 

12.0 1 

10.80 

12.01 

15.00 

10.80 

12.01 

10.80 

12.0 1 

15.01 


IBU , 64 , 8 ) 

1 l , 4Q 

12,60 

11.40 

12.60 

15.61 

11.41 

12.60 

M . 4Q 

12.60 

15.61 


( 6 , 1 , 1 ) 

N . 4i 


11.41 

12.60 


i 1 .40 


11.40 

12.60 


PF 

( 8 , 8 , 1 ) 

1 i , 4l 

12,60 

1 1,40 

12,60 

I5 , 6i 

11^40 

12.60 

11.40 

12.60 

15*61 


( B » 16, 1 ) 

11.40 

12.60 

1 1.40 

12.60 

1 5.61 

11.40 

12.60 

1 1.40 

12.60 

15.6 1 


_ IB , 32 . 1 ) 

11.40 

12 , 6:0 ^ 

1 1.40 

i2 .. 60 „ 

15.61 

1 1.40 

12.60 

11.40 

12.60 

15.61 


IB . 48 , 1 ) 

1 1.40 

12.60 

1 1. 40 

12.60 

15.61 

11 . 4 ! 

12.60 

11.40 

12.60 

15.6 1 


( B , 64 , i ) 

12,00 

13.20 

12,01 

13*20 

I6 , 2Q 

12*01 

„ 13,20 

12,0 1 

13,20 

16,20 
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WFL INSTRUCTION ! _£QMAfiMNG D IRECT ADDRESS ING OFFS ET _Q INST RUCTION AT FULL WORD ADDR ESS 




NO 

INDEXING 





INDEXING 





fcXTERNL 

EXTERNL 

I-BOX 

INTERNL 

INTERNL 

EXTERNL 

EXTERNL 

I- BOX 

INTERNL 

INTERNL 



OPERAND 

WB XOVR 

OPERAND 

OPERAND 

WB XOVR 

OPERAND 

WB XOVR 

OPERAND 

OPERAND 

WB XOVR 


I 8U. 1.8> 

»24* 


«24» 

«24« 


*24* 

• 

*24* 

*24* 


PF 

<BU.et-8) 

*24» 

*24» 

«24» 

*24« 

37.8! 

*24* 

*24* 

*24* 

*24* 

37.81 

PE 

CBU< 16.81 

22.2! 

*24tt 

22.21 

«24» 

35.4! 

22.21 

»24* 

22.2 1 

*24* 

35.41 


48Ut32t8l 

24.61 

•24» 

24.61 

tt24» 

36.0! 

24.61 

*24* 

24.61 

*24* 

36.01 


lBU#U8t8} 

27.62 

25.2! 

2 7.62 

«24» 

35.41 

2 7.62 

25.21 

27.62 

*24* 

35-4! 


^8Uf 64«d» 

28.6! 

26.41 

28.8! 

*24* 

33.61 

26.81 

26.41 

28.81 

*24* 

33.61 


IB, 1*11 

»24« 

. -= . 

«24» 

^ _ »^4» 


*24* 


#24* 

*24* 


PF 

i6,8, II 

55.41 

*24* 

35.41 

*24* 

39.61 

35.41 

*24* 

35.4 1 

*24* 

39.61 


(B. 16. n 

56,61 

»24* 

36,61 


36.01 

36.61 

*24* 

36. 62 

*24* 

36.01 


IB«32*II 

39.62 

24.0! 

39.62 

*24* 

36.61 

T9. 62 

24.01 

39.61 

*24* 

36.61 


18.48. 11 

42,0! 

27.01 

42,01 

*24* 

36.01 

42.0! 

27.0! 

42.01 

*24* 

36.01 


18,64,11 

43.22 

28.21 

43.22 

*24* 

34.21 

43.22 

28.21 

43.22 

*24* 

34.21 


IfSiVERl SIGN OF 

INSTRUCT I ON 










IBU, 1,81 

*24*^ 



*24* 


*24* 


*24* 

*24* 


PF 

iBU.8.81 

»24* 

«24* 

»24* 

*24* 

37.81 

*24* 

*24* 

*24* 

*24* 

37.81 

„PF 

IBU, 16,81 

22.21 

«24» 

22,2! 

*24* 

35.4! 

22.21 

«24* 

22.2 1 

*24* 

35.41 


IBU. 32.81 

24.6! 

»24« 

24,61 

*24* 

36.01 

24.61 

*24* 

24.61 

*24* 

36.01 


IBU, 48. 81 

27.62 

25.2! 

27.62 

*24* 

35.41 

27.62 

25.21 

27.62 

*24* 

35.41 


iBU. 64.81 

28.81 

26.41 

28.8! 

*24* _ 

35.61 

28.81 _ 

26.4! 

28.8 1 

*24* 

33.61 


IB. 1, It 

ii24» 


»24» 

*24* 


«2 4* 


*24* 

*24* 


PF 

(B.a. 1) 

35.41 

»24» 

35.41 

*24* 

39.62 

35.41 

*24* 

35.4 1 

*24* 

39.62 


(B. 16.1 1 

36. 6i 

©24* 

36. 62 

*24* 

36.01 

36.61 

*24* 

36.62 

*24* 

36.0! 


(B.32. II 

39.61 

24.01 

39.62 

«24* 

36.6! 

39.62 

24.0! 

39.61 

*24* 

36.61 


(B«4a. 1 1 

42. or 

27.01 

42.01 

*24* 

36.01 

42.01 

27.01 

42.0 1 

*24* 

36.01 


IB. 64. 1 1 

43.21 

28.21 

43.21 

*24* 

34.21 

43.22 

28.21 

43^,2^ 

*24* 

34.2J 




sift INSTRUCTION * + 


forwarding direct addressing 


OFFSEI 0 


INSIhUCIIQN at fuel word address 




NO 

INDEXING 





INDEXING 





FXfERNL 

fcXIfcRNL 

I“-BOX 

INTERNE 

INTERNE 

EXT ERNE 

EX TERNE 

I~BOX 

INTERNE 

INTERNE 



OPEKANU 

WB XQVR 

OPERAND 

OPERAND 

WB XOVK 

OPERAND 

WB XOVK 

OPERAND 

GPERANU 

WB XQVR 


« BUt J»8) 

13.80 


13.80 

15.0 1 


13.80 


13.80 

15.0 1 


PF 

1 8Ut8,ai 

13.80 

15.01 

13.80 

15.00 

22.2 1 

1 3.80 

15.00 

13.80 

15.00 

22.21 

PE 

1 By, 16,8) 

18. 0! 

15.01 

18.01 

15.0 1 

22. T2 

18.01 

15.01 

18.00 

15.01 

22 , 72 


i BU, 82,8) 

18-01 

15.01 

18.01 

15.0 1 

24.00 

18.01 

15.00 

16.0 1 

IS.O I 

24.00 



18.61 

22.21 

18.61 

15.6 ! 

25,80 

18.61 

22.2 1 

18.6 1 

15.61 

25,80 


1 BU,64,a) 

19.81 

23.4 1 

19.81 

16.80 

27.00 

19.81 

23.4 1 

19.8 1 

16.80 

2 7.00 


„ tliliJL „ 

14.41 


14.4 1 

15.6 1 


14.40 


14.40 

15.61 


PF 

IB, 8. I) 

18.01 

15-60 

18.01 

15.61 

22.47 

18.01 

15.61 

18.0 1 

15.6 i 

22.47 


IB, 16, n 

18.00 

15.61 

IB. 0 1 

15.6 1 

nQlii 

18.01 

15.61 

18.0 1 

15.61 

*0 1* 


IB, 32, 1 ) 

18.00 

21.61 

18.0) 

15.6 1 

nQla 

18.01 

2 1.61 

18.0 1 

15.6) 

*0 1 * 


(B,48| n 

18.61 

22-2 1 

ia.6 1 

16.20 

TEOl* 

18.61 

22.2 1 

18.6 1 

16.20 

*0 1 * 


IBf 64, I) 

19.81 

23.4 1 

19.81 

1 r.40 

*01* 

19.81 

23.4 1 

19.8 1 

17.40 

*0 1* 


INVERT SIGN OF 

INSTRUCI ION 











(BU, 1,8) 

13. BO 


1 3 . 80 

15.01 


13.80 


13.80 

15.01 


PF 

I By, a, as 

13,80 

*0 1 

13.80 

15.00 

<VQ1* 

!3,8D 

*Q 1* 

1 1,80 

15,01 

*0 1* 

PF 

IBU, 16,8) 

18.01 

«oi* 

18.01 

15.0 1 

*01* 

18.01 

*01* 

18.0 1 

15.01 

*0 1* 


IBU. 12,8) 

18.01 

ttO 1 

18.0) 

15.00 

24^0 _ 

18,01 

*01* 

18.0 1 

15.01 

24.00 


i BU,4B,8) 

18.61 


18. 61 

15.6 1 

25.80 

18.61 

*0 1 * 

18.6 1 

15.6 1 

25.80 


IBU, 64, 8) 

19,81 


19,81 

16.80 

2 7,00 

19,81 

* 0 1* 

19,01 

16, 8Q 

2 7,QQ 


IB, If is 

14.40 


14.40 

i5.6l 


14.40 


14.4 i 

15.6 1 


PF 

I B, 8, I I 

18.01 

ftp i « 

16.00 

15.6 1 

*01* 

18.00 

*0 1* 

18, Q 1 

15,61 

*0 1 * 


18,16,1) 

18.00 

iiOl* 

iLol 

15.6 1 

*oi» 

IB. 01 

*0 1 * 

18.01 

15.61 

*0 1 * 


IB_j32, 1) 

18.01 



18.01 

15.6 1 

*01* 

18,01 _ _ 

_ J^Oi:! 

18.00 


*0 1 * 


IB, 48, i ) 

18.61 


18.61 

16.20 

*0 1* 

18.61 

*0 1 * 

18.6 1 

16.20 

*0 1* 


IB, 64 ill 

19.81 

* 0 u 

IT.ftI 

1?,40 

*Q 1* 

19,01 

1 * 

IV. 8 1 

1^,40 

*0 1* 
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; _ _ 1156 

VFt INSTRUCTION LCV FORW A RD ING DIRECT ADDRES SI NG fiEFSf I JJ IN S T R UCTION AT FUL L WORD ADD RESS 




NO 

INDEXING 





INDEXING 




tXTtRNL 

OPERAND 

EXTERNL 
kB XOVR 

I-BOX 

OPERAND 

INTERNE 

OPERAND 

INTERNE 

WB XOVR 

EXTERNE 

OPERAND 

EXTERNE 
WB XOVR 

I-BOX 

OPERAND 

INIERNL 

OPERAND 

INTERNE 

WB XOVR 

I8U, t»8) 

6.00 


6.00 

/.20 


6.00 


6.00 

7.20 


fBUtatSi 

1 ).4i 

12.60 

11.4) 

1 1.4 1 

14.41 

11.41 

12.60 

11.40 

11.40 

14.40 

IBU. 16*81 

17.41 

18.6} 

17.40 

16.20 

19.2 1 

17.40 

18.61 

17.40 

J6.20 

!9.2I 

<BU«32*8I 

28.2 1 

29.41 

28.21 

25.81 

28.81 

28.21 

29.4 1 

28.2 \ 

25.8} 

28.81 

IBU.AS.B) 

39. Oi 

40.22 

39.01 

36.4 1 

38.41 

39.02 

40.22 

39.0 1 

35-11 

38.41 

iBUt64,8l 

50.42 

51.62 

60.42 

45.0 1 

54.56 

50.42 

51.62 

50.42 

45.01 

54.56 

tB. 1. It 

4.2J 


4.20 

5.40 


4.82 


4.22 

5.40 


IB. 8. 1) 

1 1.41 

12.60 

1 1.40 

1 1.4 I 

14.40 

1 1.40 

12.60 

1 1.40 

11.40 

14.40 

IB» 16* !l 

16.80 

. M* 0 1. „ 

16.80 

16*20„„. 

19.21 

_i_6.8(L 

18.01 

16.80 

16.20 

19.21 

|B« S2t 1 1 

28.21 

29.41 

28.21 

25.8! 

28.81 

28.2) 

29.41 

28.2) 

25.81 

28.81 

iB*48t n 

39.02 

40.22 

39.01 

36.41 

38.4! 

39.02 

40.22 

39.01 

35.41 

38.41 

IB«64« 1 1 

60.42 

61.62 

60.42 

45.01 

54.49 

50.42 

51.62 

50.42 

45.02 

54.49 

IDU.4*4I 

23.41 


23.41 

23.4 1 


23.41 


23.4 1 

23.41 


(0U,8.4 ) 

24.61 

25.81 

24.6! 

23.41 

26.41 

24.6! 

25.81 

24.60 

23.41 

26.41 

f OU. 16*41 

26.41 

2 7.61 

26.41 

23.4 1 

26.41 

^ 2.6^1 _ 

27.61 

26.4 1 

23.41 

26.41 

1 DU* 32# 4 i 

30.01 

31.21 

30.01 

23.41 

26.41 

30.01 

31.2} 

30.0 1 

23.41 

26.4) 

(0y#4B«4J 

^ . 

34.21 _ 

A^mQI 

23.41 

«0l» 

33.01 

34.21 


23.4 1 

ftHift 

IDU«64#4I 

36.62 

37.81 

36.62 

23.41 

*0 1 » 

36.61 

37.81 

_ _ 

36.62 

23.41 

ftO 1 ft 

<0.4.4) 

22.21 


22.21 

23.4 1 


22.21 


22.21 

23.41 


<D«8«4) 

23.41 

24.61 

23.41 

23.41 

26.41 

23.41 

24.6 1 

23.4 1 

23.41 

26,41 

(D* 16*4) 

15. n 

24.41 

_„25.2I 

.._.23.4J 

26.4J 

_25#2I _ 

2.6.41 

23f2i. _ 

23.41 

26.41 

<0t32»4l 

28.21 

29.41 

26.21 

23.41 

26.4) 

28.21 

29.41 

28.2 1 

23.41 

26.41 

.. JDjBB.lli 

31.81 

3iita 1 _ 

AUSii 

_..,23^4i 


li cSi - 

. 33*01-- 

-11.31 _ 

23.41 

*0 1 ft 

(D,64,4I 

35.42 

36.62 

35.41 

23.41 



*0I» 

35.42 

36.61 

35.4 1 

23.4 1 

1 ft 

INVERT SIGN OF 

INSTRUCTION 










IBU# 1.8) 

6.00 


6.00 

7.20 


6.00 


6.00 

!.20 


iBu.a.di 

i i.4l 

L2.60 

n.4i 

i|.4| 

14.4 1 

11. 4i 

12.60 

I is40 

11.40 

14.40 

IBU# 16. 8) 

17.40 

!3«6} 

I ?.40 

16.20 

19.21 

17.40 

18.61 

17.40 

16,20 

19.21 

iau*32.8) 

28.21 

29.41 

28.21 

25.81 

28.8) 

28.21 

29.41 

28.21 

25.81 

28.81 

IBU. 48. 81 

39.02 

40.22 

39.01 

36.4 i 

38.41 

39.02 

40.22 

39.0 1 

35.41 

38.41 

IBU, 64. 8) 

60.42 

61.62 

„.J60^42 

_..45s02 

54.56^_ 

50.42 _ 

51.62 

-50.42 

45.0 1 

, - -- 

<B« If II 

4.21 


4.20 

5.40 


4.82 


4.22 

5.40 

c&*8» n 

1 1.41 

„ 12^60 _ 

1 1.40 

iJ^4Q 

14.40 

U #.40 

_ 12^ 60 - 

n.40 

! 1.40 



16.80 

18.00 

16.80 

16.20 

19.21 

16.60 

18.01 

16.80 

16.20 

19.21 

<8.32. n 

20.21 

29. 4i 

28.21 

25.81 

28.81 

28.21 

29.41 

2b. 2 1 

2 s^ a 1 

28.81 

IBf48» 1 1 

39.02 

40.22 

39.01 

35.4 1 

38.41 

39.02 

40.22 

39.0 1 

35.4 1 

38.41 

16.64. 1 ) 

60.42 

41^62 _ 

50.42 __ 

„,.^.^,46.*.Q:i 

54.4t9 

50^42 _ 

5 1.62 

iQ-sita 

45^1 

54.49 

<0U,4#4| 

23.41 


23.41 

23.41 


23.41 


23.41 

23.41 


<DU*8,4) 

24.61 

26.81 

24.61 

. . 2.3«4i. 

26* 4J 

24.61 

25.01 


23.41 


lOUt I6#4I 

26.41 

27.61 

26.41 

23.4 1 

26.41 

26.41 

27.61 



26.41 

23.4) 

- . 

26.41 

<0U. 32*43 

30.01 

31.21 

30.01 

23.41 

26.41 

30.01 

31.21 

30.01 

23.41 

26.41 

<BU.48.4I 

33.01 

34.21 

33.01 

23. 4i 

»0 1« 

33.01 

34,21 

33.01 

23.41 

1 ft 

IOU*64t4) 

36. 6i 

37.81 

36. 6 1 

23.41 


36.61 

3 7.8i 

36.62 

23.41 

*0 ift 

ID«4.4I 

22. 2i 


22.21 

23.4 1- 


22.21 


22.21 

23.41 


lPt8s4l 

23.41 

.,.24.4L.,..,^ 

23.41 

23.41 


23.41 

24.61 

23.4 1 

23.41 

26.41 

<0# 16# 4 ) 

25.21 

26.4 1 

25.21 

2 3.41 

26.41 

25.21 

26.41 

25.21 

23.41 

26.41 

<D*32#4) 

28.21 

29.41 

28.21 

23. 4i 

26.4} 

28.21 

29.41 

28.21 

23.41 

26.41 

<0»48f4l 

31.81 

33..0I 

31.81 

23.4 1 

» 0 I ft 

31.01 

33.01 

31.81 

23.41 

ftO 1ft 

ID. 64. 4) 

35.41 

36.61 

35.41 

23.41 

ftOlft 

35.41 

36.61 

35.4 1 

23.41 

«0 1» 



VBL aNMAUCI LQN i-TBCV^ 


■fURMARDlNG- -Dla£CI-ADDR£iU-NG Oi:aS£.I-_..il- 


:_LNSiatU:X10N AT -f UU— WOftP ADDRESS 




NO 

INDEXING 





INDEXING 




fcXTERNL 

EXTERNL 

l-BOX 

INTERNE 

INIERNL 

EXTERNL 

EXTERNL 

I-BOX 

INTERNE 

INTERNE 


OPERAND 

WB XOVR 

OPERAND 

OPERAND 

W8 XOVR 

OPERAND 

Wfi XQVH 

OPERAND 

OPERAND 

. k<a lEQVfi 

( BU» US) 

7.84 


7.22 

9.62 


8.03 


7.22 

9*92_ 


1BU.8,()) 

1 1.4 1 

12.60 

1 i*40 

13.8 1 

16.81 

1 1.41 

12.61 

11.40 

13.80 

16.60 

I8U. 16.81 

.16.^20 

17.41 

16. 20 

18*61. 

_ -_21.6 0 „ 

16 * 20 - 

11*41 - 

16*20. 

. 18-61 

2l*.6Q 

(BU.32,8) 

25.81 

27.0! 

25.81 

28.2 1 

31.21 

25.81 

27.01 

25.8 1 

28.21 

31.21 

iBU.48.a» 

- . _ i92,6i _ 

_4Q*iil - 

A9^jtt2L 

42.01 

4 5 *.01 

_ _39-*62 

AD . a L . 

39.62 

42.0 1 

.45*81 ... . - 

iBUt64«8} 

51.02 

52.22 

51.02 

53.42 

56.42 

5 1.02 

52.22 

51.02 

53.42 

56.42 

4B. 1. n 

7.43 


6.62 

9.32 


7.74 


6.73 

9.62 


CB»6» 1 ) 

) 1.41 

12.60 

1 1.40 

13.8 1 

16.81 

11.41 

12.61 

1 1.40 

13.80 

16.80 


J6.2Q 

17.41 

16.20 

16.60 

21*60 

IA.2Q 

17*41 

16*28 

18*61 

21*60 _ _ 

<B,i2. t) 

25.6! 

27.0 1 

25.81 

28.2 1 

31.21 

25.81 

27.01 

25.8 1 

28.2 1 

31.21 

IB. 48. 1 ) 

__ 39,6 L _ 

_ 4Q,8i 

_ 39^.62 

42*0 1 

45*01 

39.62 

40*81 

39.62 _ 

42.01 

45*81 . _ 

1 B964« n 

5 1.02 

52.22 

51.02 

53.42 

56.42 

51,02 

52.22 

51.02 

53.42 

56.42 

<QU.4.4) 

30,61 


30* 6 ! 

33.0 1 


30.6! 


30.6 1 _ 

33.01 


iDU,8,4) 

30.61 

3 1.62 

30.6 1 

3 3.01 

36.0 1 

30.61 

3 1.81 

30.6 1 

33.0 1 

36.0! 

_ < DU. 16.4 ! _ 

30.61 __ 

_ 31*82 

10.AL _ 

13*01 

36*01 

30.6 1 

31*61 

3Q.6I 

33*01 

36.01 

lOU, 32,41 

30.61 

3 1.82 

30.61 

33.01 

36.0) 

30.61 

3 1.81 

30.6 ) 

33.01 

36.01 

_10U,4arkl 

30.6! 

IT * 82 

_30*A1 

33*iLl 

36*QX_^ 

30* A 1 

31*81 

30.61 

33.01 

.36*81 . 

lOU, 64,41 

35.41 

36.61 

35.41 

37.81 

40.81 

35.42 

36.61 

35.4 1 

37.81 

40.81 

<0.4.41 

30.6! 


30. 6 I 

33.0 3 


30.61 


30.6 1 

33.01 


10,8,4) 

30.61 

3 1.81 

30.61 

33.0 1 

36.01 

30.61 

31.82 

30.6 ! 

33.0! 

36.01 

..iDAi6,Jii 

iQ,6L 

11*82 

1Qm*j61 

33.01 

36.01 

30*61 

31.81 

30. 61 

33*QJ _ 

.X6*0i 

10,32,41 

30.61 

31.82 

30.6 1 

33.0 1 

36.0 1 

30.61 

3 1.81 

30.6 1 

33.0 1 

36.01 

-_1D. 4 S . 4 J 

30 m, 61 

11.82 

_ 10.^61 _ 

33*01 

36*01 

30*6! 

3 1*82 

30.6 i 

33* Q 1 _ 

36.01 

10,64,4 1 

35.4! 

36.61 

35.4! 

37.81 

40.81 

35.41 

36.6 1 

35.4 1 

37.81 

40.81 

INVERT SIGN OF 

INSTRUCTION 









<BU, i,8l 

7.84 


7.22 

9.62 

^ ^ 

8.03 


7.22 

9.92 


lBU,8iBi . 

11*41 

T2.6() 

11*40 

ii*aj 

1 6.8J 

11*41 

12.61 

i 1*40 

13*88 

16.80 

<BU, 16,81 

16.20 

17.41 

16.20 

18.61 

2 1.60 

16.20 

1 7.41 

16.20 

18.61 

2 1.60 

I 8U, 32.81 

25.81 

27.01 

25. 8 1 

28.21 

31.2 I 

25.81 

27.01 

25.81 

28.21 

3 1*21 

(BU.48.B) 

39.61 

40.81 

39.62 

42.0! 

45.0 1 

39.62 

40.81 

39.62 

42.01 

45.01 

(BU,64,8> 

5 1.02 

52 ,.22 

^ 51,02 

5 3*42 

56*42 

5 1.02 

52,22 

51*02 

53*42 

56,42 

IB. 1 . 1 ) 

7.43 


6.62 

9.32 


7.75 


6.73 

9.62 


_ JB.B, 11 

11.41 

12.60 

1 !,40 

13.8 1 

16.81 

11.4 1 

12.61 

|1.4j ^ 

13,80 

16,80 

(B. 16. 1 ) 

16.20 

17.41 

36.20 

18.6 1 

2 1.60 

16.20 

17.41 

16.20 

18.61 

21.60 

IB. 32. 1 ) 

25.8 1 

27.0! 

25.83 

28.2 1 

31.21 

25.81 

27.01 

25.8 1 

28.2 1 

51.21 

IB, 48, } 1 

39.62 

40.81 

39.62 

42.0 1 

45.01 

59.6 1 

40.8 1 

39.62 

42.0 1 

45.01 

(_B,64, 1 ) 

51.02 

52.22 

51.02 

53.42 

56,42 

51.02 

52,22 

5 1,02 

53*42 

56,42 

(DU, 4,4 1 

50.61 


3o;6i 

33.0 1 


30.61 


30.6 1 

33.01 


(DU, 6,41 

30.61 

31.81 

30.61 

33.0! 

36.0! 

30,6! 

3 1.81 

30,61 

33,01 

36,01 

1 DU , 1 6 , 4 1 

30.61 

3 1.82 

30.61 

33.0 1 

36.01 

30.61 

3 1.81 

30.6 I 

33.0 1 

36.01 

< DU, 32, 4 1 

30.61 

3 1.82 

30.6 1 

33.01 

36.01 

30.6 1 

31.81 

30.6 1 

33.0 1 

36.01 

I0U,48,41 

30.61 

31.82 

30.61 

33.01 

36.0! 

30.61 

31.82 

30.6 1 

33.01 

56.01 

1DU,64,4I 

35.42 

36.6) 

35.41 

37.8 1 

^0.81 

35.42 

36.6 1 

35.4 1 

37.81 

40.81 

(0,4,4) 

30.61 


30.61 

3 3.01 


30.61 


50.6 1 

33.01 


(0,'8,4) 

SU.6I 

31.81 

30.61 

33.0 1 

36.0 ! 

30.61 

31.82 

30.6 1 

33.01 

36,01 

(D, 16,4) 

30.61 

3 1.82 

30.61 

33.0 1 

36.01 

50.61 

3 1.81 

50.6 1 

33.0 1 

36.0 1 

(0,32,4) 

30.6 1 

31.62 

30.63 

35.01 

36.01 

30.61 

3 1.81 

50.6 1 

33.0 1 

36.0 1 

<0,46,41 

30.61 

31.02 

30.61 

33,01 

36.01 

30.61“ 

31.81 

30.61 

35.01 

36.01 

_( PiMf 4 1 

35.41 

36.61 

35.41 

37.8 1 

40.81 

35.4! 

36.61 

35.4 1 

37.81 

40.81 
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OFF SE T Q 




NO INDEXING 


INDEXING 



ACCUM. EXTERNL 

OPERAND MB XOVR 

I-BOX interne 

OPERAND OPERAND 

INTERNE 

WB XOVR 

ACCUH. EXTERNL I-BOX INIERNt INTERNE 

OPERAND WB XOVK OPERAND OPERAND WB XOVR 

(BUt liBI 

6.00 



6.00 


(BU. 16.8) 

6.00 

6.00 



6.00 

6.00 


l&U«32»8) 

i8U.48»d) 

6.00 

6.00 



6.00 

6.00 






(8U.64,a) 

IB. 1. 1) 

6.00 

6.00 



6.00 

6.00 

THE CV INSTRUCTION 

The result of a decimal to binary CV 
operation is placed in the accumulator at 
an offset of 68, For subsequent execution 
of identical CV instructions the operand 


iBtat n 

IB. 16. ) ) 

6.00 

6.00 



6.00 

6.00 


IB»32«I) 
18.48. ) ) 

6.00 

6.00 



6.00 

6.00 


IBt64, n 
(OU.4.41 

6.00 

22.44 



6.00 

22. 14 


tDU,8,4l 

IDU. 16.41 

22. 14 

22.14 



22. 14 
. 22.14 

appears to be a very large number. The 

CV operation times are strongly data 
dependent, and the above fact explains 
the rather long (22.14 /xs) time. 


lOUf 32,41 

CPU. 48. 4) 

22. 14 

22. 14 



22.14 

22-14 


IDUt64,4l 

ID. 4. 4) 

22.14 

22.14 



22. 14 

22.14 


I0,8«4) 

ID. 16.41 

22. 14 

22.14 



22. 14 

_.^.22.I4 

Under normal conditions decimal 


1 Of 32,4 I 
<Dj^!lL8t4| 

22. 14 

22.44 



22.14 

22. 14 

to binary convert operations are expected 
to be faster than binary to decimal op- 
erations. 


ID, 64, 41 

22.14 



22. 14 


INVERT SIGN OF 

INSTRUCTION 






IBU_*8,a)^. 

6.00 

6.00 



6.00 

6.O0_ _ 



4BUe 16,8) 
IBU.32.3i 

6.00 

6.00 



6.00 

6.00 



tBU,48,a) 
IBU. 64.83 

6.00 

6.00 



6.00 

6.00 


IB, 1, )) 

IB. a. 1 ) 

6.00 

6.00 



6.00 

6^00 


IB, 16. 1 ) 

IB. 32. 1 ) 

6.00 

6.00 



6.00 

6.00 


IB. 48, 11 

IB. 64. 1 ) 

6.00 

6.00 



6.00 

6*ilQ 


iDU,4,4) 

IDU.a.4} 

22.14 

22.44 



22. 14 

_ 


IDU, 16,41 
IDU. 32.41 

22. 14 

22. J4 



22. 14 

22. 14 


I0U,48,4I 
IDU. 64. 4) 

22.14 

22. 14 



22. 14 

22. 14 


10,4,4) 

10,8.41 

'22.14 

22.14 



22. 14 

22. 14 


ID, 16,4) 

ID. 32.4) 

22. 14 

22. 14 



22.14 

22.14 


ID, 48, 41 
10.64,4) 

22. 14 

22. 14 



22. 14 

22.14 





VFL INS TRUC I ION OC V 


FORWARDING 


DIRtCr ADDRtSSlNG 


OFFSET 0 


Instruction Ai fucc word address 


NO INDEXING 


INDEXING 


ACCUM. EXTERNL I-BOX INIERNL INTERNE ACCUM, EXTERNE I-BOX INTERNE INTERNE 


OPERAND WB XQVR„ OPERAND OPERAND WB 


IBU. 1.3) 

6.00 

IBU.a.H) 

6.00 

_(BU.J6.a) 

6.00 _ 

( BU,i2.8) 

6,00 

.. . IBUj48iB) 

6.00 - 

IBU, 64, 6) 

6.00 

(B. 1, n 

6.00 

(B,8t i ) 

6.00 


6,00 

IB, 32, 1) 

6.00 

IB,4B,I) 

6,QQ _ 

IB, 64, i ) 

6,00 

IDU.4.4) 

5.40 

(DU, 3, 4 ) 

5.40 

<0U. <6.41 

5*40_..,_ 

I0U,32,4) 

5.40 

< UUi ‘i B t 4 1 . 

_ S,40 . . 

IDU,64,4) 

5.40 

10.4,4} 

6.40 

(0,8,4) 

5.40 

lD,i6t4] 

5.40 

<0,32.4) 

5.40 

<Dt4B,4! 

5*40 

10,64,4 } 

5.40 

INVER! SIGN OF 

INSTRUCTION 

(BU, 1,8) 

6.00 

.(BU,B,8) 

6-00 . ^ 

i BU, )6f Bl 

6.00 

(BU,52,a) 

6.00 

(BU,48,8) 

6.00 

I BU,64,B» 

6.00 

<8. 1, 1) 

6.00 

<8i8, 1 ) 

6.00 _ 

<8.16,1) 

6.00 

18,32, 1 ) 

6-00 

IB, 48, 1 ) 

6.00 

_ i0t64, i) 

6.00 

IDU,4,4} 

'5.40 

_ JDyfB,4) . 

6.40 

IDU, i6,4} 

5.40 

40U, 32,4) 

5.40 

IDU, 48, 4) 

5.40 

IDU, 64, 4) 

5.40 

10,4,4) 

5.40 

ID, 8, 4) 

6.40 

lb, 16,4) 

5.40 

ID, 32,4) 

5.40 

10,48,4) 

5.40 

10,64,4) 

5.40 


XOVR QPFKANP WB XOVR OPERAND UPEKAND WBXOVR 

6.^00 

6.00 

6^00 

6.00 

6.00 

6.00 



6.00 

6.0Q - - 

6.00 

6,00 __ „ 

6.00 

_..s^,ko 

S.40 

5.40 

6.40 
6^40 

6.40 



6.40 

6.40 

5.40 

6^,40 ^ ^ 

6.40 


6.00 

6,00 

6.00 

6^0a_ 

6.00 

6,00 

6.00 

6.00 

6.00 
6 .00 _ 

6.00 

6.00 

6.40 

6.40 

6.40 
6. 40 

6.40 

6.40 

6.40 

6.40 

6.40 

S.40^ 

6.40 

6.40 
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^ _ jieo 
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NO 

INDEX IMG 





indexing 




tXIERNL 

OPERAND 

EXTFRNt 
WB XOVR 

I'-BOX 

OPERAND 

INTERNl 

OPERAND 

INTERN! 

WB XOVR 

EXTERNL 

OPERAND 

EXIERNi 
WB XOVR 

l-BOX 

OPERAND 

INTERNE 

OPERAND 

INTERNE 

WB XOVR 

IBU.6, ] I 

8.40 

9.60 

8.40 

9.60 

12.60 

8.40 

9.60 

8.40 

9.60 

12-60 

4BU,8t2) 

6.00 

7.20 

6.00 

7.20 

10.21 

6.00 

7.20 

6.00 

7.20 

10.22 

iBU.B. 3) 

5.40 

6.60 

5.40 

6-60 

9.6i 

5.40 

6.60 

5.40 

6.60 

9.62 _ 

IBUf af4) 

4.80 

6.00 

4.80 

6.00 

9.02 

4.82 

6.0 1 

4.80 

6.00 

9.03 

<au.8.5) 

4.80 

6.00 

4.80 

6.00 

9.02 

4.82 

6.0 1 

4.80 

6.00 

9.03 

iBU«8|6l 

4.80 

6.00 

4.80 

6.00 

9.02 

4.82 

6.01 

4.80 

6.00 

9.03 

iBU.8,7) 

4.80 

6.00 

4.60 

6^Q0 

9.02 

4.82 

6.01 

4.80 

6.00 

9.03 

(BUf UtS) 

4.21 

5.41 

4.20 

5.40 

8.42 

4.82 

5.42 

4.22 

5.40 

8.43 

(BU. 16. 1) 

13.20 

14.4 I 

_ 13.20 

14.40 

17.40 

13.20 

<4.41 

13.20 

14.40 

17.40 

<BU« 16,2) 

8.40 

9.60 

6.40 

9.60 

12.60 

8.40 

9.60 

8.40 

9.60 

12.60 

iBUt„L6j ii 

7.20 

8.40 

7.20 

8.40 

_ il.AO 

7.20 

8.40 

_ 7.20 

8.40 

i 1.40 

IBU. 16,4) 

6.00 

7.20 

6.00 

7.20 

10.21 

6.00 

7.20 

6.00 

7.20 

10.21 

IBU. 16. S) 

6.00 

7.20 

6.00 

7.20 

10.21 

6.00 

7.20 

6.Q0 

7.20 

10.22 

(BU. 16,6) 

5.40 

6.60 

5.40 

6.60 

9.6 1 

5.40 

6.60 

5.40 

6.60 

9.62 

IBU* i6* 71 

5.40 

6.60 

5.40 

6.60 

9.61 

5.40 

6.60 

5.40 

6,60 

9.62 

(BU. 16.8) 

4.80 

6.00 

4.80 

6.00 

9.02 

4.82 

6.01 

4.80 

6.00 

9.03 

IBU, 32, 11 

13.20 

14.4 L 

13.20 

14.40 

17.40 

13.20 

14.40 

13.20 _ 

14.40 

17.40 

IBU, 32,2) 

13.20 

14.41^ 

13.20 

14.40 

17.40 

13.20 

14.41 

13.20 

14.40 

17.40 

iBU.32.3) 

10.20 

1 1.40 

10,20 

) 1.40 

1.4, 4 0_ 

10.20. 

11.41 

10.20 

11,40 

14.40 

(BU,32.4) 

8.40 

9.60 

8.40 

9.60 

12.60 

8.40 

9.60 

8.40 

9.60 

12.60 

IBU. 32. a) 

r.BO 

9.00 

7.80 

9.00 

12.01 

7.80 

9.00 

7.80 

9.00 

12.01 

I BU#32f 61 

7.20 

8.40 

7.20 

8.40 

1 1.41 

7.20 

8.40 

7*20 

8,40 

11.40 

1 8U*32.7I 

6.60 

7.80 

6. 60 

7.80 

10.80 

_ 6.M 

_ 7.80 

6. 60 

7-80 

10.81 

l8Uf 32,81 

6.00 

7.20 

6.00 

^20 

)0.2I 

6.00 

7.20 

6.00 

7.20 

10.22 

IBU*48#3) 

13.20 

i4.4l 

13.20 

14.40 

17,40 

1 3 .20 

14.40 

_ _J1.2Q 

14.4 1 

11,40 

18U,48t4l 

10.60 

12.01 

10.80 

12.00 

15.01 

10.80 

12.01 

10.80 

12.00 

15.00 

iBUt48i5i 

9.60 _ 


9.60 

AQ.ao 

13.80 

9^60 _ 


_ 9.60 . 

„ 5o..m _ 

13.80 

IBU, 48, 61 

8.40 

9.60 

8.40 

9.60 

12.60 

8.40 

9.60 

8.40 

9,60 

12.60 

i8U*48in 

7.80 

9.00 

7.80 

9^00 

Jl.OQ 

7.80 

9.00 

z.ao 

9.00 

12.01 

C8U,48,8] 

7.20 

8.40 

7.20 

8.40 

I i.4i 

7.20 

8.40 

7.20 

8.40 

11.40 

IBU*64«4I 

13.20 

14,41 . 

13.20 

14.40 

_ JJ.40 _ 

13.20 

14.41 

13.20 

14.40 

17,40 

IBU, 64, 51 

11.41 

!2.60 

1 1.40 

12.60 

15.61 

11.41 

12.60 

1 1.40 

12.60 

15.61 

IBU* 64*61 

10.20 

1 1.40 

10.20 

1 1.4i 

14.40 

_ i0 . 2Q „ 

11.41 

10.20 

11.40 

14.40 

l8Ut64, 71 

9.60 

10.80 

9.60 

10.80 

13.80 

9.60 

10.80 

9.60 

10.80 

13.80 

IBU, 64, 81 

8.40 

9.60 

8.40 

9.60 

12.60 

8.40 

9.60 

8.40 

60 _ 

. 12.60 _ 






NO 

INDEXING 





INDEXING 




EXTERNL 

EXTERNL 

I'-BOX 

interne 

INTERNE 

EXTERNE 

EXTERNL 

1-BOX 

INTERNL 

INTERNE 


OPERAND 

MB XOVR 

OPERAND 

OPERAND 

MB XOVR 

OPERAND 

MB XOVR 

OPERAND 

OPERAND 

MB XOVR 

( BU t 8 , 11 

9.60 

18.66 

14.51 

10.80 

17.47 

9«6i 

18.68 

15. 1 1 

10.81 

18.07 

<BU»a.2) 

7.22 

16.26 

12.09 

8.42 

15.06 

7.22 

16.27 

12.69 

8.43 

15.66 

(BUf 8f 5) 

6.62 

15.65 

1 1.48 

7.83 

14.46 

7.80 

15.67 

12.09 

7.83 

15.06 

1 BU.a«4) 

7.20 

15.05 

10.88 

7.23 

13.86 

7.22 

15.06 

1 1.48 

7.83 

14.46 

IBU.StS) 

7.20 

15.05 

10.88 

7.23 

13.86 

7.22 

15.06 

11.48 

7.83 

14.46 

<BU,8t6) 

7.20 

15.05 

ao.aa 

7.23 

13.86 

7.22 

15.06 

11.48 

7.83 

14.46 

iau.8.71 

7.20 

15.05 

10.88 

7.23 

13.86 

7.22 

15.06 

1 t.48 

7.03 

14.46 

lBU,8t8) 

6,62 

14.45 

10.27 

7.23 

13.26 

7.61 

14.46 

10.88 

7.83 

13.86 

IBU. 16* 11 

14.40 

23.48 

19.34 

15.6) 

22.29 

14.41 

23.50 

19.94 

15.61 

22.89 

IBU, 96«29 
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Ifi* I 6 ri j„ _ 

IB,32f M 

_ „ l Bxii8 i^ll _ _ 

I6«64t 1 ) 
COU.4.4) 

4.80 

5.40 ^ ^ - 

6.60 

7.80 

9.00 

4.20 





4.80 

5*40 

6.60 

7*80 

9.00 

4.20 






I0U,8»4) 
l_DUti6^41 

4.80 

6*00 




R.ao 
. 6,00 





JOU*32,4) 

liiUA4at41 

8.40 

10.80 




8.40 

10*00 





1DU,64,4) 

10.4.4) 

13.20 

4 . 20 




13.20 

4.20 





IDyd»4} 

iOf I6y4l 

4.80 

6.00 




4.60 

6. 00 





<0»32y4) 

TDi 48141 

8.40 

IQ. 80 




8.40 

IQ *80 





(pt64»4) 

3 3.20 




13.20 





iNVPRT SIGN OF 

INSTRUCTION 









(BU, t.8) 

lautatai 

IBUt 16, B) 
1BU.32.BI 

4.20 

4.20 

4.80 

6.00 


— 


4.20 

4 *20 
4.80 
6.00 

— 

- ■ 


- -- ■ - 

(BUt46t8l 

1 BU*64,8) 

7.20 

8.40 




7.20 

8,40 





iB» It }} 

1 

4.20 

4.80 




4.20 

4.80 





IBt i6«n 
(Bt32t i ) 

5.40 

6.60 




5.40 

6.60 





rBt4dt 1 ) 
lBj64i 1 ) 

7.80 

9.00 




7.80 

9.0Q 





i0Ut4f4i 

IDU,8«4) 

4.20 

4.80 




4.20 

4,80 





4DUf i6f 41 
<OUt32y4l 

6.00 

8.40 




6*00 

8.40 





<0U,48,4| 

I0y»64t4l 

io .80 

13.20 




10.80 

13.20 





ibt4#4) 

IDt8»4) 

4.20 

4.80 




4.20 

4.80 





iby l6t4 J 
40,32,41 

6.00 

8.40 




6.00 

8.40 





10,48,41 

40,64,4) 

“id.ao 

13.20 




10.80 

13.20 
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V FL INSTRUC nON LFTI _ IMM£D I A IE Al 


NO INDEXING 


IMHED. EXTERNL l-BOX INTERNE INfERNL 
OPER AND W B X 0 V R OPERAND OP EJU Nil NB X QVR 


iBU, 1.81 

13*20 

(BUyS.Bt 

13.20 

IBU. 16.8) 

13.20 

lBU,32y8> 

13.20 

IBU. 48. 8) 

- 

(&U,64.8} 

«0 l« 

IB. 1. n 

I3.2Q 

IBy 8» I) 

13.20 

46. 16. i) 

13.20 

(B.32. I) 

13.20 


JJ^2Q 

48.64* II 

ttO 

IOU.4.41 

19.81 

4 DU,8.4I 

19.81 

(OU. )6.4) 

19.81 

(DU, 32.4) 

19.8) 

iMj48jkI 

I9.*8l 

40Uf 64.41 

24.61 

10.4.4) 

19.81 

iO,8,4) 

19.81 

lD.J6.4i_ 

19. 8i 

40.32,41 

19.81 

ID. 48. 41 

19.81 

10.64.4 1 

24.63 

INVERT SIGN OF 

INSTRUCT ION 

T8UfT,8l 

13.20 

IBU. 6.81 

13.20 

IBU. 16,8) 

13.20 

(BU. 32.81 

13.20 

180,46.81 

13.20 

IBUE.64t8l 

«0 1* 

lit )« n 

13.20 

46.8. n 

13.20 

iB, 16. i I 

13.20 

46.32. t ) 

13.20 ^ _ 

(6.48, ( ! 

13.20 

1Bi 64, IL 

tf 0 1 » 

40Uf 4f4| 

19.81 

400# 6i4l 

i9.Bi 

4D0« 16.41 

19.81 

400,32.41 

19.81 

400,48,4) 

19.8! 

400,64.41 

24.61 

10,4,41 

14.81 

10.8.41 

19.81 

to. 16,4) 

89.81 

ID, 32, 4) 

19.83 

ID, 48, 4) 

19.81 

(0.64,41 

_24.6I 





: 168 . 

i NSIR UC Il QJi ijORD ADDRE SS 


INDEXING 

IMMEO- EXTERNL I-BOX TnTERNL INTERNE 
OPERAND _ WB XQVR OPER A NO O PERAN D JiB_ J( 0 V R 

13.2 0 

13.20 

_I3.^m 

13.20 

- i3,*.2il 



13.20 

. 

13.20 

13,20 . 

»0 1* 

19. Bl ^ 

19.81 

19. 8L _ 

I9.8[ 

J9.ai^ _ 

24.61 

19.81 

19.81 
S9.8_L „ 

19.81 

J9,8J 

24.61 


13.20 

13.20 

13.20 

13.20 

13.20 
^0 i* 

U.2Q 

I 3,20 

13.20 

13 .20 

n.20 

*Q I ? 

19.81 
19,8 i 

19.81 
J9.M. 

19.81 

24.61 
19. af 

19.81 

19.81 

19.81 

19.81 
24.6! 



VFL instruction 


itrsi 


IMMEDIATlz ADDRESSING 


Of h SET 0 


iNSTRUCriDN Al EULl. ‘aORU ADORES 


NO INDEXING 


INDEXING 


I MR ED, EXTEKNL I -BOX IN TERNL I NTEKNL 
OPERAND WB XOVR OPERAND OPERAND WB XOVR 


IMMED. EXIFRNL I -BOX INJEKNL INTERNE 
OPERAND WB XOVR OPEHANC OPERAND WB XtVR 


< BU, 1 ,B) 

I 

I BU, 16,8) 
i BU, 32,8) 

( BU,48, 8) 

{ BU,64,8) 

TBf 1 j 1 ) 

( B , 8 , n 
( 8, 16 , n 

(B, 32, 1 ) 

( B,48, ! ) 
(B,64, 1 ) 

T DU , 4 , 4 ) 

13.20 

1 3.20 

13.20 

13.20 

13.20 
«' 0 h- 

13.20 

13.20 

13.20 

13.20 

13.20 
*0 1 « 

IV. 8 1 


1 3.20 
13.20 
13.20 
13.20 
13.20 
0 ) !• 
13-^0 
13.20 
13.20 
13.20 
13.20 

19.81 

I UU,8,4 ) 

19.81 


19.8 1 

(DU, 16,4) 

19.81 


19.8) 

CDU,i2,4) 

19. Bl 


19.81 

{ DU , 4 8 , 4 ) 

19,81 


19,81 

(DU, 64, 4) 

24.61 


24.6 1 

(Dj4t4) 

19.81 


19.81 

CD, 8,4) 

19.81 


19.81 

( D, 16,4 ) 

19.81 


19.81 

( D, 32,4 ) 

19.81 


19.81 

CD, 48, 4 ) 

19-81 


19.81 

C D, 64 ,4 ) 

24.61 


24.61 

INVERT sTgn or 

INSTRUCT ION 



CBU, 1 ,8) 

13.20 


13.20 

C BU,8,B) 

13.20 


13.20 

CBU, 16,8) 

13.20 


13.20 


13._20 


H,20 

IBU, 48,8) 

13.20 


13.20 

CBU, 64, 8) 

* 0 1 


^^0 1« 

C B, i , 1 ) 

13.20 


13.20 

C Q , 8 , 1) 

13.20 


1 3.20 

C B f I 6 , ] } 

1 3.20 


1 3.20 

C H, 32, n 

13.20 


13.20 

< B,48, i ) 

13.20 


13.20 

(8,64,1) 

>0 li» 


^f() 

{0U,4,4) 

19.81 


19.81 

( DU , 8 , 4 ) 

19.81 


19.81 

C DU, 16,4) 

19.81 


19.81 


19.81 


19.81 

1 DU, 14 8,4) 

19.81 


19.81 

(0U,64,4 ) 

24.61 


24.61 

C D , 4 , 4 ) 

19.81 


19.81 

< D , B , 4 ) 

19.81 


19.81 

(0,16,4) 

19.81 


19.81 

CD, 32, 4) 

19.81 


19.81 

(0,48,4) 

19.81 


19.81 

(D,64,4 ) 

24.61 


2 4.61 
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VFL INSTRUCTION KI 


iMMtDlATfc ADl)Kt!iS|Nb 


NO INDEXING 


IMf^ED. eXTERNL I-BOX INIERNt INTERNE IMMTU. 

OPERAND WB XOVR OPERANp OPERAND WB XOVR OREKANl) 


i 8U# 1 fBI 

3.61 

3.92 

(8U,8,.B) 

3.61 

3.92 

(BUt 16,8) 

5.61 

3.92 

( BUt32»8I 

3.61 

3.92 

1 BU,48,8) 

4.80 

4. BO 

tBU,6l4,8) 

6.00 

6. 00 

( B « 1 f n 

3.61 

3.92 

iB,8« n 

4.20 

4.20 

{ Bt i6« n 

3.61 

3.92 

IBf 32. 1 ) 

4.20 

4.20 

SB. 48, 1 I 

5.40 

5.40 

C B,64. 1 ) 

6.60 

6.60 

IDUf 4,4 ) 

3.61 

3.92 

1 DU, 8.4) 

3.61 

3.92 

(DU, 16,4) 

3.61 

3.92 

1 DU,32,4) 

4.20 

4.20 

CPU, 48*4) 

6.60 

6.60 

< DU, 64. 4) 

9-00 

9.00 

(0,4,41 

3.61 

3.92 

iO,8.4) 

4.20 

4.20 

CD, 16,4) 

4.20 

4.20 

(0,32,4) 

4.20 

4.20 

(0,48,4) 

6.60 

6.60 

(0,64,4) 

9.00 

9.00 

INVERT SIGN Of 

instruction 


(80,1,8) 

3.61 

3.92 

( BU,8,8) 

3.61 

3.92 

(BU, 16, 8) 

3.6! 

3.92 

(BU, 32.8) 

3.61 

3.92 

(BU.48,8) 

3.6l 

3.92 

(60,64,8) 

3.61 

3.92 

(B, 1, n 

3.61 

3.92 

JB,8,n 

4.20 

4.20 

(B, )6, n 

4.20 

4.20 

(B, 32, 1 ) 

4.20 

4,ao 

(B,48, i ) 

4.20 

4.20 

( B , 64 , n 

4.20 

4.20 

(DU, 4, 4) 

3.61 

3.92 

100,8,4) 

3.61 

3.92 

(DU, 16,41 

3.61 

3.92 

(DU, 32,4) 

3.61 

5.92 

(DU, 448,4 ) 

3 . 6 f 

3.92 

(DU, 64, 4) 

3-61 

3.92 

(0,4,4) 

4.20 

4.20 

iP,8,4) 

4.20 

4.20 

(5,16,4) 

4.20 

4.20 

(0,32,4) 

4.20 

4.20 

(0,48,4 ) 

4.20 

4.20 

(0.64, 4) 

4.20 

4.20 
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OM SM U INSIKUCMUN A] tUlL WORD AIJIJRLSS 


INDEXING 

EXTEKNL I-BOX INIIKNL INURNl. 
WB XOVR OPERAND OPERAND WB XOVR 



VFLLNST RUCTION KRl 


IMMEDIATt addressing 


OF-ESCr U 


INSlRuCliUN Ai Full word ADDkESS 


NG INDEXING 


INDEXING 


IMMED. EXIERNL 1-BOX INTERNE INTERNL IMMED. EXTEKNE 1-bOX INIERNl 

operand wb xovr operand operand wb xovr operand wb xovr operand uperanu 


1 BU, 1,8) 

3.61 



3.92 

I BU,8f 8) 

3.61 



3.92 

_JBU. 16,81 

3.6 1 



3.92 

I8U*32f 8) 

3.61 



3.92 

iJUtUBiB) 

4,8Q 



4,80 

IBU#64,8) 

6.00 



6.00 

(B, t . 1 ) 

3.6) 



3,92 

<B,e# 1) 

4 . 20 



4.20 

( B, I 69 1 ) 

3,6 1 



3,92 

4B, 32 t I I 

4.20 



4.20 

1 aj48tT ) 

6,40 



6,40 

iB»64« i ) 

6.60 



6.60 

tDU,4,4 I 

^.„.,J.*6.i 



3,92 

4DU,8,4 ) 

3.6) 



3.92 

1QU.16,4} 

3,6] 



3,92 

IOU#32t4) 

4.20 



4.20 

iDy,48t4) 

6,60 



6,60 

iDU*64,4) 

9.00 



9.00 

tJiLkiJH 

.. ^ 



1,92 

<0,8,4J 

4.20 



4.20 

»P, 16,4! 

4,20 



4,20 

ID. 32t 41 

4.20 



4.20 

40,48,41 

6,60 



6,60 

1 0,64,4} 

9.00 



9.00 

INVERT SIGN OF 

instruct 




480.1,8} 

3.61 



3.92 

160,8,81 

3,6 1 



3,92 

4 BO, 16.8} 

3.6 1 



3.92 

480,32,8) 

3.61,._^, 



3,92 

460,48,8) 

3.61 



3.92 

4BU,64,8) 

3.61 



3.92 

i B, 1 , 1 } 

3.61 



3.92 

4B|Bt 1 ) 

4.20 



4 .20 

4B, 16, n 

4.20 



4.20 

4Bi_32, 1 ) 

4.20 



4.20 

4B,48, n 

4 . 20 



’4.20 

IB# 64, 1 ) 

4.20 



4.20 

400,4,4) 

3.6 1 



3.92 

LPUj 8 t 4 ) 

3.61 



3.92 

(DU, t6,4) 

3.61 



3.92 

400,32,4 ) 

3.61 



3.92 

400,48,4’) 

^61 



3.92 

400,64,4) 

3.61 



5.92 

40,4,4) 

4.20 



4.20 

40,8,4) 

4.20 



4.20 

40, 16,4) 

4.20 



4.20 

U). 52,4) 

4.20 



4.20 

10,48,4) 

4.20 



'“4.20 

40,64,4 ) 

4.20 



4.20 


INTERNE 
hB XQV'R 
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VFL INSTRUCT ION 

KE| 


[MMEOIAre ADDRtSSlMC OFESET 0 1 NST RUCT I QN A 1 .FULL ^«QRO AQDKI 

1 BU, 1 ,8) 

NO 

IMMED. tX TERNL 

OPERAND WB XQVR 

3.6i 

INDEXING 

l“BOX 

operand 

INDEXING 

INTERNE IN'ERNL IMMED. EXTERNL I-BOX iNTERNL INTERNL 

OPERAND WB XOVR OPERAND WB XOVR OPERAND OPERAND WB XOVR 

3.92 

f 8U#8,8) 

3*61 


3.92 

C8U, 16,81 

3.61 


3.92 

i BUf 32,8) 

3.61 


3.92 

1 BU,48,8| 

4.80 


4 .80 

(au,64,8) 

6.00 


6.00 

. (BjJjlU _ 

3.61 


3.92 

( B,8, n 

4.20 

i 

4.20 

1 B, 16, n 

3.61 

i 

: - . - - 

IB,32, 1 ) 

4.20 


H.20 

|B,48,JJ 

5,4Q 


S..*4Q. 

1 B,64, 1 ) 

6.60 


6.60 

IOU.4.41 

3.61 


,3.92 

IOU,8,4*) 

3.61 


3.^2 

IDU, 16,4) 

. . .3*61 


' 1.3i2 .. ; . . . 

<DU, 32f 4) 

4.20 


4*20 

IDUf 48,4) 

6*60 


; ,6^.60. . . 

4DU,64,4) 

9.00 


9.00 

10*4,4) 

3.61 


■ 3.92 

<D»a«4) 

4.20 


4.20 

ID, 16,4) 

4.20 


4..2Q ^ _ 

10,32,4) 

4.20 


4.20 

1.0, 48,4 ) 

6.60 


: 6.60 

(0,64,4) 

9.00 


9.00 

iNWfu Tign" S 

I BU, 1 ,8) 

fNsrRucrioN 

3.61 


3.92 

1 BU,8,8) 

3.61 


3.92 _ _ . 

( BU, 16,8) 

3.61 


5.92 

I8U*32,8) 

3.61 __ 


3.92 

IBU,48,8) 

3.6 1 


3.92 

4 BU,64,8) 

3.61 


3.92 

1 B , 1 * n 

3.61 


3.92 

(B«8, 1 ) 

4.20 


4.20 

IE* 16,1) 

4.20 


4.20 

IB, 32. 1) 

4.20 


4.20 

(B*48, )) 

4 .'20 


4.20 

ia#64t H 

4.20 


4.20 

IDU,4,4) 

3.61 


3.92 

100,8,4) 

5*61 


3.92 

1 DU, 16*4) 

3.61 


3.92 

IDUt 32,4) 

3.61 


3.92 

IDUt48*4l 

3.61 


3.92 

(DU, 64, 4) 

3.61 


3.92 

(0*4,4) 

4.20 


4.20 

JD.,8t4) 

4.20 


4.20 

ID, 16,4 ) 

4.20 


4.20 

(0| 32,41 

4.20 


4.20 

(0,48*4) 

4 . 20 


4.20 

(0,64,4 ) 

4.20 


4.20 








INDEXING 


EXTERNL I-BOX INTERNE INTERNE 
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VFL INSTRUCTION KFRI 


IMHEDI ate 


NO INDEXING 

IMHEU. EX TERN L T^OX iNTERNL INTERNE 
O PERA ND WB XQVR OPER AND OPERAND WB . XOVR 


1 BU« 

1.8) 

3.61 


3.61 

(BU. 16. 8i 

3.61 

iBU«32.8) 

3.61 

(BU.4e.8> 

4.80 

(BU»64«d) 

6.00 

I BaI 

jJL) 

3-61 

IB»8» 11 

3.6S 

(Bti6.n 

. 3, 61 - . 

ia«32«n 

4.20 

(6.48. i \ 

5.40 

(8t64» 1 ) 

6.60 

(00.4.4) 

3.61 

10U»8»4) 

3.61 

(OU. )6.4I 

„3^61„ ._ 

IDU.32,4) 

4.20 

(DU. 48. 4) 

6.60 

CDU,64,43 

9.00 

iD.4.4) 

3.61 

(0,8,4) 

3-61 

ID. T6.4) 

4-20 

(0,32,41 

4.20 

(0.48,4) 

6.60 

(0,64,4) 

9.00 


INVERT SIGN OF INSTRUCTION 


(BU,i,8) 

3.61 

4BU.8.8) 

3.61 

(BU, 16,8) 

3.61 

(BU,32,8) 

j-6l 

IBU,48,8) 

3.61 

(BU.64,8) 

3.61 

(B, 1 , 1) 

3.6i 

IB, 8, 11 

3.61 

(B, 16, 1 ) 

4.20 

( B.32, 1 ) 

4.20 

(8,48, t ) 

4.20 

(8,64, 1 ) 

4.20 

(DU, 4, 4) 

3.61 

(0U,8.4) 

3.61 

(OU, 16,4) 

3.61 

I0U,32,4) 

3.61 

(DU, 48, 4) 

3.61 

( Py_, 64jl4 ) 

3.61 

ID*, 4, 4) 

3.61 

40,8,4) 

3.61 

ID, 16,4) 

4.20 

10,32,4) 

4.20 

ID,48,4) 

4.20 

ID, 64, 4) 

4.20 


E SS IMG 


of f se t Q IMS! RUCT I QN M yORQ . AMR LSS 


INDEXING 


IMMED. EXTERNL I--BOX INTERNE INTERNE 
OP ERAN D m XQVR OPERA ND OPER AND WB XOVR 




3.92 

1,91 

3.92 

4 *M 

6.00 

Ll 92 

3.92 

_J.^ 92 L 

4.20 



6.60 

3.92 

3.92 

3^.92 

4.20 

6 ^ 

9.00 

3 .92 

3.92 

4.20 

4.20 

6.60 

9.00 


3.92 

3^92 

3.92 

3^92 

3.92 

3.92 

3.92 

3.92 

4.20 

4.20 

4.20 

4.20 

3.92 

3.92 

3.92 

3.92 

3.92 

3.92 

3.92 

3.92 

4.20 

4.2 0 

4.20 

4.20 



I4£EI 


IMHEaUIE ADDRESSim DEESEI U IMS-IgUCEION AI EUl I- WORE -ADORE SS-- 



NO INDEXING 





INDEXING 




imneo. externl I-BOX 

INTERNE 

INTERNE 

IMMED. 

EXTERNE 

I-BOX 

INTERNE 

INTERNE 


OPERAND li^B XOVR OPERAND 

OPERAND 

WB XOVR 

OPERAND 

WB XOVR 

OPERAND 

OPERAND 

WB XOVR 

iBU« l*BI 

3*61 



3.92 





(&u»at8) 

3*61 



3*92 





(BUj l6tBt 

3*61 



. 3*9Z_ 





J BU,32,8) 

3*61 



J.92 





_ iBU.48,ai 

4.80 



4,80 





(BUt64.ai 

6.00 



6.00 





(B« I. i) 

3*61 



3.92 





<B«8, H 

3*69 



3*92 





(B. 16. 1 1 

3.61 



3,92 _ 





tBf 32, II 

4.20 



4*20 





_i 8x48x11 

5.40 



5.40 





(8,64, U 

6.60 



6.60 





(DU.4t4l 

3.61 



3*92 





tDU,8|4) 

3*6) 



3.92 





<OU. 16.4) 

3.61 








CDU,32,4) 

4.20 



4.20 





<DU.4a.4l 

6.60 



6. 60 





IDU,64,4I 

9 * 00 



9.00 





ID f 4,4) 

3.61 



3.92 





10,8,41 

3.61 



3.92 





(0x16x4) 

4*20 



4.20 





10,32,4) 

4.20 



4.20 





10.48.4) 

6.60 



6.6Q 





<0,64,4) 

9.00 



9.00 





INVERT SIGN OF 

INSTRUCTION 








16U, 1,8) 

3.61 



3.92 





lBU,8x8) 

3.61 



3,92_ _ 





1 BU, 16,81 

3.61 



3.92 





18U,32,8) 

3.61 



3.92 





lBU,48f 8) 

3.61 



3.)p2 





1 BU,64x8) 

3*61 



3.92^ _ 





IB, 1,1) 

3.61 



3.92 





IB, a, n 

3.61 



3.92 





18, 16, 1 ) 

4.20 



4.20 





IB, 32, n 

4*20 



4.20 





18,48, )) 

4*20 



4.20 





IB,64, I ) 

4.20 



4.20 





"(00,4,4) 

3.61 



3.92 





(0U,B,4) 

3.61 



3.92 





<0U, 16,4) 

3*61 



3.92 





<00,32, 4) 

3.61 



3.92 





I0U,48,4I 

3.61 



3.92 





(DU, 64,4) 

3.61 



3.92 





10,4,4) 

3.61 



3.92 





<0,B,4) 

3*61 



3.92 

. 




<0, 16,4) 

4.20 



4.20 





10,32,4) 

4.20 



4.20 





. 10,48,4) 

4.20 



4.20 





10,64,4) 

4.20 



4.20 





175 



176 


m JNSIRUCIIQN ?J _ _ IMMEDIATE ADDRESSim . DFFSEI _ Q _.__lMiIRUCTlQN AJ FULL WORD AD DR ESS 

j ^ - 7 indexi"ng 


IMMEO. EXTERNL I-BOX INTERNE INTERNE IMMED. EXTERNE l~BOX INTERNE INTERNE 



OPERAND WB XOVR OPERAND 

OPERAND WB XOVR OPERAND WB XOVR OPERAND OPERAND WB XOVR 

IBU. ltd) 

10,80 

10.80 

IBUtSfd) 

>0.80 

10.80 

1 BU. 16.8) 

IOjlBO 

10.80 

(BU,32.8S 

10.80 

10.80 

IBUt48«da 

10,80 

10.80 

<0Uf64,8) 

1 1,40 

n.40 

(B» it u 

11.40 

n.4i 

IBfSf H 

13,40 

N.40 

(B.i6.n 

11,40 

11.40 

I8t32,n 

n,4J 

JI.40 

r6«48« ) ) 

1 1,40 

11.41 

<B»64tll 

12.01 

12.00 

INVERT SIGN OF 

INSTRUCTION 




IBU# 1,8) 


>0.80 

1 BUi8i8l 

10 . ao 


(BU, 16,8) 

i0.80 

_ _ 

10.80 

(BU.32,8) 

10.80 


(BUt48f 8) 

10.80 

>0.80 

IBUf64_j8| 

1 1.40 

11.40 

10, }, n 

i 1.40 

ii.40 

. 

1 1.40 

1 N40 

IB, 16, 1 ) 

i 1.40 

N.40 

IBt32, 11 

11,41 

N ,40 _ _ 

IB, 46, 1 ) 

1 1.40 

11.40 

IB,64i I ) 

>2.00 

12.01 



VFt INSTaUCTlQN LI ^ _ IMMEDIATE AdDRESSiMG OET SE T 0 INSFRUCriON AT EULL WQKU ADDRESS 


NO INDEXING 


INDEXING 


IMMED. EXTERNL l^BOX INTERNE INTERNE IMMED* LXIERNL I-hOX INItRNL INIERNL 

OpERj^m ^ OPERAND OPERAND WB XOVK OPERAND WB XOVR OPERAND OPERAND XOVR 


1 B U« I «B) *2l4« ‘>2*4" 

(BU,8,8» 20.41 " ~ 20.41 

(8Ut!(5>t8l 2I.QQ 21.01 

IBU.32.ai 22.21 22.21 

(0U,48i0}. 21,4! 2J.41 

tBU.64,81 24.61 24.61 

IJjJjJJ *>24* 

(B.a.U 21.01 21.01 

18,16.11^ 21.61 21.61 

IB, 32, II 22.81 22.81 

18.48,11 24,01 24.01 

(8,64,11 26.21 26.21 


INVERT SIGN Of INSTRUCTION 


(8U,I,81 *24" «24» 

lBU,B,fll 20,41 20.4 I 

(80,16,81 21.01 21.01 

IBU, 32.81 22.21 „.22.2J. 

IBU,48,a> 23.41 25.41 

(BU,6_U,81 24,61 24.61 

( B, 1 , I I *24* *24" 

(B,8,H 21.01 21.00 

(8,16,11 21.61 21.61 

( 8. 32. 1 1 22.81 22 .81 

(8,48,11 24.01 24.01 

1B,64, ! I 25,2 ! 25.21 


177 



178 


VFL INSTRUCTION 



1 MMEDl ate addressing 

OFFSET 

L instruction at pull word address 



NO 

INDEXING 




INDEXING 


IMMfO. EXTERNL 

OPERAND WB XOVR 

I~BOX 

OPERAND 

INTERNE INTERNL 
OPERAND WB XOVR 

IMMED. 

OPERAND 

EXTERNL 
WB XOVR 

I-BOX INTERNE INTERNE 

OPERAND OPERAND WB XOVR 

iBU« ltdl 

13.80 



13.80 



IBU.arSl 

IBU. 16ia) 

!8.0S 

16. 6i 



18.0) 

18.6) 



tBU»32t8) 

IBU.4S.8) 

19.81 

21.61 



19.81 

21.61 



l6Ut6498} 

18. ]» H 

22.81 

14.40 



22.81 

14.41 



(8,8»!} 

iB»i6.n 

18.61 

19.21 



18.61 

19.21 



(B.32.n 

16.48.1) 

20.4) 

22.2) 



20.41 

22.21 



(B,64»n 

23.4) 



23.41 



INVERT SIGN Of 

instruction 






I8U, i»8l 
fBU.8.8} 

13.80 

18.01 



13.80 

18.0) 



IBU. 16,8! 
IBU. 32. 8) 

18.61 

19.81 



18.61 

19.81 



(&U»48f 8) 
CBU.64.8J 

21.61 

22.81 



21.61 

22.81 



IB. 1, 1) 

IB. 8. 1) 

14.40 

18.61 



14.41 
18.6 1 



IBf 16. U 

IB. 32. 1 1 

19.21 

20.41 



19.21 

20.41 



$B.48f 1 1 
16.64. I) 

22.2) 

23.41 



22.21 

23.41 











































































^ IMlIRiiCTlQN 

tcvi 


- immediate addressing 

or- f SET 

0 INSTRUCTION AT FU 


NO 

INDEXING 




INDEXING 

■ ■ * 

IMMED. EXTERNL 

I-BOX 

INTERNL INIERNU 

IMMED. 

EXIEKNL 

l-BOX INIERNL INI 

- - 

. OP E R AND B^ _X QV R 

OPERAND 

OPERAND WB XOVR 

OPERAND 

WB XOVR 

OPERAND OPERAND WB 

i8U. 1*8^ 

6.00 



6.00 



( BU , 8 • 8 1 

I U40 



1 1 .40 



(BUt I6|8> 

ir«4Q . 



17.41 



<BU,i2,8i 

28*2I 



28.21 



_iBU,.48,81 

39.01 



39.02 



{BU,64,8) 

50.42 



50.42 



(B, u n 

4.20 



4.20 



iB,8t It 

11.40 



M . 4 1 



iBt 16. n ^ 

IAmM 



16.80 



(8, 52. 1 ) 

28.21 



28.21 



18,48.1 \ 

39,01 



39.01 



iB,64t Tt 

50.42 



50.42 



<DU.4.4) 

23.41 



23.41 



ibu,6,4} 

24.61 



24.61 



iOy, 16,4) 

24. 4 1 



26,4! 



ibu, 32,41 

30.01 



30.01 


. 

1 DU. 48,4 i 

33,01 



33.01 



iDU,64,41 

36.62 



36.61 



. <D,4^,4J„ . 

.. 22.21 .. _ 






<0,8, 4) 

23.4) 



23.41 



10,16.4) 

25.21 



25.21 



<0,32,4) 

28.21 



28.21 



10,48.41 

3 1*81 



31.81 



*0,64,4) 

35,41 



35.41 



INVERT SIGN OE 

INSTRUCriON 






1 BU , 1 ♦ 8 ) 

6.00 




6.00 



i BU,8,8) 

11*40 



11.40 



<BUf 16,81 

) /.4) 



17.41 



fBU,32.8) 

28.21 



28.21 



{BU,48,B) 

39.01 



39.01 



(aU,64t8) 

50.42 



50.42 



IB, 1, U 

4.20 



4.20 



IB.a.ij 

) ).40 



11.41 



(B, )6, 1 ) 

16.80 



16.80 



iB,32, i ) 

28,21 



28.21 



IB, 48, 1 ) 

39.01 



39.01 



IB, 64, I ) 

50.42 



50.42 



iDU,4,4) 

23.41 



23.41 



iOUi8i41 

24.61 



24,61 



(DU, 16,4) 

26.41 



26.4) 



<DU, 32,4) 

30.01 



30.01 



{DUt48,41 

33.01 



, 33.0) 



IPU,64,41 

36.6} 



36.6) 



ID. 4,4) 

22,21 



22.2) 



ID, 8,4) 

23.41 



23.41 



ID, 16,4) 

25.2 f 



25.21 



(0,32,4) 

28.21 



28.21 



ib.48,4t 

31.6) 



31.81 




35.4 1 



35.41 





180 


Mfl INSTRUCTION 

LTHCVI 


IMMEDIATE ADDRESSING 

OFFSEF 

0 INSTRUCTION AT 

FULL WORD ADDRESS 










NO 

INDEXING 




INDEXING 



iMMED* EXTERNL 

I~BOX 

INTERNL INTERN! 

IMMED. 

EXTERNL 

I-BOX INTERNL 

INTERNL 


OPERAND WB XOVR 

OPERAND 

OPERAND WB XOVR 

OPERAND 

WB XOVR 

OPERAND OPERAND 

WB XOVR 

CBU, ]»SI 

1.22 



1.22 




IBU,8,8I 

1 U4I 



1 1 .40 




IBU. 16.8) 

16.20 



.16 •20, 




1 BU,32.8) 

25.81 



25.81 




(BUt46tB} 

39.62 



39.62 




(BU, 64*81 

5 1.02 



51.02 




(B. ) . n 

6.62 



6.63 




IB»8« 1 1 

11.4) 



1 1.40 




(B* I6j ! ) 

16.20 



L6.20 . 




IB* 32, 1 ) 

25. 8i 



25.81 




IBj48* 1 ) 

39*62 



39.61 




IB*64, 1 } 

5). 02 



51.02 




100.4.4) 

30.6) 



30.61 




<0Uf8,4) 

30.61 



30.61 




i OUj 1 6i 4 1 

30.61 



30.61 




IDU*32,4I 

30.61 



30.61 




IDUj48t4| 

30.6# 



30.61 




IDU,64,4> 

35.42 



35.41 




ID.4,4J 

30. 6i 



30.61 




10,8*4) 

30.61 



30.61 




ID, I6j4l 

30.61 



30.61 




<0*32*41 

30.61 



30.61 




lDt4aj4i^_ 

30.61 . 



30.61 




(0,64,41 

35.42 



35.41 




INVERT SIGN OF 

INSTRUCTION 







180,1,81 

1.22 



^ T . 22 ^"~ 




180*8,8) 

JU40 



11.40 




iaU, 16*81 

16.20 



16.20 




IBU, 32. 8) 

25.81 



25.81 




IBU, 48, 8) 

39.62 



39.62 




180,64,8) 

5t.02 



5 1.02 




IB, !, n 

6.62 



6.63 




IBtSf 1) 

1 U4I 



1 1.40 




16* )6t II 

16.20 



16.20 




<B*32. n 

2 5.81 



25.81 




(B,48. I ) 

39.61 



39.62 




(B,64i 1) 

51.02 



51.02 




i0U,4,4) 

30.61 



30.61 




<DUj|8|l4) 

30.6) 



30.61 




IDU, 16,41 

30.61 



30.61 




100,32*4) 

30.61 



30.61 




100,48,4) 

30.61 



30.61 




100.64.4# 

35.41 



35.41 




<0.4.4) 

30.61 



30.6] 




(0.8.4) 

30.61 



30.61 




(0. 16.4) 

30.61 



30.61 




(D, 32,4) 

30.61 



30.61 




ID. 48, 41 

30.61 



30.61 




10,^64,4) 

35.41 



35.41 










1^0 INOeXING 

T MMED • E X f£R nI T^O X~ iNTTlU^r Tn T IMMf D . 



OPERAND WB XOVR OPERAND OPERAND 

WB XOVR OPERAND 

1 BU » 8 « n 

8.40 

8.40 

(BU,8,2) 

6.00 

6.00 

iBUt8j3) 

5.40 

5.40 

46U«8«4) 

4.80 

4.80 

« BUi8,5) 

4.80 

4.80 


4.80 

4.60 

« BU.8.71 

4.80 

. 4. 80 _ 

<BUfa,8) 

4.20 

4.20 

|BU,16, i) 

i3.20 

13.20 

IBUf I6f 2} 

8.40 

8.40 

tBU, I6j3) 

7.20 

7.20 

<BU, I6t4l 

6.00 

6.00 

iBU, 16,51 

6.00 

6,00 

(BU, I6t6} 

5.40 

5.40 


__..__5.4Q ■ ... 

_ ^ 5.40 

iBUt I 69 BI 

4.80 

4.80 

j a 0^124 11 

13.20 

13.20 

IBU, 32,21 

13.20 

13.20 

180,12,31 

IQ,2Q 

10.20 

(BU. 32,41 

8.40 

8.40 

(BU,32,5» 

7.80 

7,80 ^ 

(BU,32,6( 

7.20 

7.20 

(BU.32.7) 

6.60 

6.60 

IBU,32,8> 

6.00 

6.00 

4BU,48, 3) 

13.20 

13.20 

IBU,48,4) 

10.80 

10.80 

IBU, 48,51 

9.60 

9.60 

i BU,48,6) 

8.40 

8.40 

180*48x0 

I.80_. „ _ 

7.80 

180,48,81 

7.20 

7.20 

IB0,64.41 

13.20 

13.20 

180,64,5) 

)l.4l 

1 1 .40 

180,64,6) 

10.20 

10.20 

iB0t64f ?) 

9.60 

9.60 

180,64,8) 

8.40 

8.40 


Off SEX _a-- --ii^sxiUiC^um4-Ai-j=uu^jaU3Ra-j^ 

TnoexIng 

ExYerNL l-~B6)r inTeYnl interniT 

WB J(0 V B __ OP ERAND OPERAND V^B X OVR 


m 



182 


VFL INSTRUCTION CTIOIH 


IHHCDIATE ADDRESSING 


OFFSET Q_ 


INSTRUCTION AT FUEL WORD ADDRESS 


NO INDEX TNG 


INDEXING 



IMMEO. 

OPERAND 

EXTERNt 
MB XOVR 

l-BOX 

OPERAND 

INTERNl 

OPERAND 

INTERNL 

WB XOVR 

IMMED. 

OPERAND 

EXTERNL I-BOX 

WB XOVR OPERAND 

INTERNL 

OPERAND 

INTERNL 

WB XOVR 

1 } 

7.20 





7.20 




1 BU.8.5} 

4.80 

4.20 





4.80 

4.20 




iBU«df4» 

(BU.8.5> 

3.61 

3.61 





3.92 

3.92 




IBU«8f6} 

lBU.8.r> 

3.61 

3.61 





3.92 

3.92 




iBU,8>8) 

IBU,I6,J.) 

3.61 

12.00 





3.92 

12.01 




IBU. 16.2) 
IBU. 16.3) 

7.20 

6.00 





7.20 

6.00 




<BU, t6,4> 
IBU. i6.5) 

4.80 

4.80 





4.80 

4.80 




IBU. 16*6} 
IBU. (6. ?) 

4.20 

4.20 





4.20 

4.20 




IBU. 16.8) 
IBU. 32. i) 

3.61 

12.01 





3.92 

12.01 




IBU. 32, 2) 
IBU. 32. 3) 

ri . 01 

9.00 





12.01 

9.00 




IBU, 32.4) 
IBU. 32. S) 

7.20 

6.60 





7.20 

6.60 




IBU. 52. 6) 
IBU. 32. 7) 

6.00 

5.40 





6.00 

5.40 




(BU.32.8) 
IBU. 48. 3) 

4.80 
12.0 J 





4.80 

12.01 




IBU, 48, 4) 
IBU. 48, 5) 

9.60 

8.40 





9.60 
__ _ 8.40 




IBU. 48, 6) 
IBU. 48. 7) 

7.20 

6.60 





7.20 

6. 60 




IBU. 48. 8) 
IBU. 64. 4) 

6.00 

12.01 





6.00 

12.00 




IBU. 64.5) 
IBU. 64. 6) 

10.20 

9.00 





10.20 

9.00 




IBU, 64,?) 
IBU. 64. 8) 

8.40 

7.20 





8.40 

7,20__ 






